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SCIENTIFIC MANPOWER AND EDUCATION 


House or 
ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Wednesday, February 25, 1959. 

The committee met at 10 a.m., in room 356, Old House Office Build- 

ing, the Honorable Overton Brooks, chairman, presiding. 
e CHarrman. The committee will come to order. 

This morning we are pleased to have as witnesses Dr. Herbert A. 

Smith, president, National Science Teachers Association, and Chief, 


jence, Mathematics, and Modern Foreign Lan Office of Edu- 
Eduestion, and Welfare;-and Me Robert H. Carleton, 


executive secretary, National Science Teachers Association. 
We are happy to see you gentlemen here and have you this morn- 


i Smith, we have you as the first witness this morning. Do you 
have & statement, Doctor? 
Dr. Smrru. We have a prepared statement, sir. But our executive 


moretary, I think, is prepared to make the presentation. 
The Cuarrman. All right. Whoisthat, Doctor? 
Dr. Smrrn. Mr. Robert Carleton. 

The Cuarrman. Mr. Carleton, yes. 

You have a prepared statement 

Mr. Carteton. Yes, I have, sir. 

The Cuarrman. All right, if you will proceed, Mr. Carleton, we 
will appreciate it very muc. 

Mr. Carterton. Thank you, Mr. Brooks, and gentlemen. 


STATEMENT OF ROBERT H. CARLETON, EXECUTIVE SECRETARY, 


NATIONAL SCIENCE TEACHERS ASSOCIATION, ACCOMPANIED 
BY DR. HERBERT A. SMITH, PRESIDENT, NATIONAL SCIENCE 
TEACHERS ASSOCIATION, AND CHIEF, SCIENCE, MATHEMATICS, 
AND MODERN FOREIGN LANGUAGES, OFFICE OF EDUCATION, 
DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE 


Mr. Carterton. This statement we have put together is brief. 
Dr. Smith and I have tried to touch on some of the highlights 
among the most pressing problems facing us in the improvement of 


selene teaching today. 


You have copies of this statement, Mr. Chairman ? 
The Cuamman. Yes, I think everybody on the committee has 
ies. 
r. Carteron. It will be introduced into the record. 
If it is OK, I would suggest that rather than read this, I go through 
and comment perhaps on some of the most pertinent points. : 
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I would like to mention, first of all, that the National Scieng 
Teachers Association is a department of the National Education As 
sociation. We have our own board of directors, a board of contro 
you might say. There is a membership of about 15,000, ranging fron 
elementary school to the graduate level. ' 

These members are diverse in their background, but all are cop. 
nected in some way with the teaching of science. They are repr. 
sentative of classroom teachers, supervisors, administrators, co 
professors, and business and industry. 

We have 160 business organizations, for example, represented in our 
business-industry section. 

Now, some of the pertinent data regarding facets of the problem } 
we are dealing with is presented to you in the form of exhibits eon. | t 
tained in the large envelopes, which you have at your places also, ' 

I would like to mention a few items pertaining to the enrollmentof 
students in the science courses offered in the schools. We have heard | 
a lot of controversy on this question in recent years. I suggest that 
when you consider this question you bear in mind that at the high 
school level the various courses are offered at certain grade levels, | 4, 

For example, chemistry is most commonly given at the 11th 
Therefore, students in grades 9 and 10 are not eligible to enroll inthis 5 
course. 

It seems to us very important to examine the numbers of students, f 
the percentages of students who do enroll when they become eligible, 5, 

I have four courses listed here as representative of student enroll. 
ments in the science courses. These data are from U.S. Office of} 9 
Education studies. At grade 9, general science is the most commonly 
offered course. In 1956-57, 67 percent of the 9th grade enrollment) 
actually took this course. tt 

Biology is commonly given at grade 10, and that same year wehad jy 
75.5 percent of the students enrolled. 

Chemistry is an 11th grade offering, and we had 34.6 percent of th 4 


students enrolled. 
Physics is most commonly offered at the 12th grade, and in 1956-07 r 
we had 24.3 percent of all 12th graders taking this course. t Gj 


Let’s examine next the number of schools unable to offer thee jy 
courses. Practically no school having the 9th grade does not offer jp 
general science. In other words, practically 100 percent of the stv- 
dents are in schools that include this course in their curriculum |, 
offerings. 

In grade 10, biology in 1956-57 was not offered in 3.3 percent of the 
schools. And among the schools having grades 11 and 12, 4.8 percent! wy, 
did not offer either one of these courses that year. ot 

I want to correct that. It was not 4.8 percent of the schools, bit 
4.8 percent of the students in grades 11 and 12 were in schools that hg 
did not offer either of these courses. In other words, about 95 percent ta, 
of the students in grades 11 and 12 had the opportunity to elect physic gi 
or chemistry, had they chosen to do so. tic 

I might add parenthetically that this number of schools represented; 
18 percent of the 28,000 high schools in the country, and I thinkit gy, 
might be important to recall that we still have about 10,000 high ing 
schools in this country with total enrollments, student enrollments, of ogy 
less than 100 students in the entire school. be 
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Now let’s look briefly at the teacher supply and demand situation. 
We have the feeling that, regardless of films or—— 

The Cuarrman. Mr. Carleton, may I interrupt you ? 

Mr. Carteton. Yes, sir. 

The Cuarrman. Do you want to correct your statement about biol- 

3.3 percent ? 
"Nir, CarteTon. Yes, thank you. That should be 3.3 percent of the 
dents. 
iThe CHAIRMAN. Students, rather than schools? 

Mr. Carteton. Rather than schools. 3.3 percent of the students 
were unable to take biology because their schools did not offer it. 

We feel that regardless of all other considerations, the teacher in 
the classroom is still the key figure in our pattern of instruction. And 
never since World War II have we had enough teachers to meet the 
demand. 

In one year, for nore the school year 1956-57, according to data 
from the NEA researc division, all of our teacher-training insti- 
tutions produced 4,926 graduates with majors in science and prepared 
toteach science ; that is, they were eligible for certificates. 

Of this number, 3,630 actually entered teaching, roughly 65 percent. 
But that same year school authorities—school superintendents and 

rincipals—actually employed 8,344 teachers for science classrooms. 
Ih other words, the superintendents were beating the bushes for about 
5,000 more teachers than the colleges produced that year. 

Now, this situation, bad as it is, represents a great improvement 
over the preceding 5 years or so. 

Now, we have tried to identify here, again — briefly, some of the 
really difficult problems and very pressing problems facing us as we 
try to correct some of the situations that we have mentioned—improv- 
ing the supply of teachers, improving the curriculum, and so on. 
nThe first is the preservice training or education of our teachers. 
Although large-scale programs have been undertaken to provide up- 
grading of teachers in service, especially through the National Science 
Foundation, no comparable programs with this momentum or finan- 
cial support have been undertaken to upgrade the training of teachers 
in training or to recruit for the programs which are now in existence 
in the colleges and universities. 

This could be elaborated. You may want to ask questions about it 
ater. 

Another very important problem is that of teacher certification. 
This is an involved, complex problem. But no one would deny that 
we do have indefensibly low certification requirements in science, and 
other fields as well, in many of the States. 

Much of the present situation has resulted from efforts made per- 
haps 25 years ago to protect the small high schools where teachers 
taught not one subject, but several, and not only within a single field, 
either. It was as diverse as English, math, science, ohysical educa- 
tion, and perhaps two or three others. 

This has resulted in many teachers today not having adequate prep- 
aration in their subject-matter fields. This factor, coupled with e 
inability of schools to retain the well-prepared teachers because of 
competition with industry, plus the abuse of the teaching assignment 
because of the shortage of teachers, has created serious deficiencies in 
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science teaching. It is in terms of teacher competence. Creative and 
imaginative teaching requires a reasonable and relatively hom 
neous teaching assignment. Fifty percent of our teachers still teach 
two or three different subjects, on day in the week. Teaching loads 
are heavy in terms of pupils handled and in terms of extra choad as- 
signments. 


All of this adds up to a serious lack of time on the part of teachers: 


to prepare for teaching. The teaching of science requires careful at- 
tention and planning for laboratory, for pupil project work, for 
teacher demonstrations, field trips, and a number of other kinds of 
activities. 

Administrative practices, unfortunately, have not always been of 
- a nature as to make best use of the competent teachers we do 

ve. 

I have already commented on supply and demand. 


As of today we are still losing approximately 35 to 40 percent of | 


our newly prepared teachers to fields other than the teaching: of 
science. They go into industry or into graduate programs or military 
service, and a number of other kinds of fields. 


Unfortunately, also, teaching conditions, the prestige of teachers, 


and in many cases salary, are so inadequate that teachers on the whole 
have a rather short professional life. Teacher turnover is 15 to 
percent each year. 

I might just mention parenthetically that in our own neighborhood, 
in Hyattsville—this happened about 4 years ago—from June to 
tember, in one school, 6 out of 10 teachers in science were new; thatis, 
had to be replaced. I think we might in all honesty inquire how ean 
we expect a high school principal or a supervisor to maintain a planned 

of science when this situation prevails. 


acilities for the teaching of science, that is, for demonstration | 


work and for laboratory teaching, have been notoriously poor, partic 
ularly in elementary schools and junior high schools. 

The National Defense Education Act of 1958 should go a long way 
to correct these deficiencies. 

I think we should mention that Dr. Smith, our president, from the 
University of Kansas, is here administering that section of the Na- 
tional Defense Education Act concerned with strengthening instrue- 
tion in science, mathematics and modern foreign languages, in which 
we find the moneys provided for facilities, for supervision, and certain 
other items. 

Now, this matter of supervision is very important. Very few 
school systems at local or county levels have what you would really 
call supervisors in science, There are many general supervisors 
There are supervisors in many other fields, such as physical education 
music, and health, but science, mathematics, and in fact, the other 
academic areas, have been, I would say, sadly neglected in terms of 
providing supervisory assistance to the teachers. 

The Defense Education Act does provide funds to improve this sit 


uation. And our association has taken the stand, the position, that / 


personnel employed at State levels to serve as supervisors or consult- 
ants in science should be well qualified in science and should be ade 
uately prepared in terms of experience and knowledge of teaching. 
t takes this combination to give the teachers the kind of service they 
really want and need. 
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Now, we think it is important and appropriate to mention a few of 
the kinds of things our association is irae. coum, Oe do. In a sense, 
this is a bootstraps operation, in which through the membership dues 
of the science teachers we are trying to help ourselves. We think that 
many of the things we have Seen tie in beautifully with national 
needs and interests and efforts. And I will mention just a few. 

In 1952, long before the earth satellites, we established as an arm of 
our association the Future Scientists of America Foundation. This 
foundation has carried on a large number of projects, many of which 
we conducted on what you might call a pilot run basis. We tested the 
ideas, demonstrated their worth, and then dropped out of the pictu 
as various other groups with more resources picked up the ball an 
carried the program forward. 

We have for 8 years conducted a program of student awards to 
encourage youngsters in grades 7 through 12 to do science projects 
and to report on these projects. These are not simply the display or 
the exhibit kind of project, but really involve the tactics, the strategy 
you might say, of the practicing scientist. They are investigative or 
research in character. 

This kind of effort we think is right in line with Mr. Wright’s bill, 
that was passed by the 85th Congress. 

Each year we have some 20,000 to 30,000 youngsters 
involved in the program, and last year more than 4,000 carried 
through with completed project and reports. About 1,500 of these 
were given various forms of awards, mostly to serve as encourage- 
ment. These are not of the magnitude of scholarships. 

However, you may be interested in the fact that an evaluation of 
the first 6 years of the program carried out last year revealed that 
of those students who had gone through school—that is, who had 
been winners or honorable-mention winners in this program, and had 
entered college—85 percent of them were majoring in science at the 
college level. 

Another er we experimented with for 3 years was, through 
cooperation with colleges and universities, to provide opportunities 
for teachers to have research experience during their summer weeks. 
We had as many as 300 or 400 teachers going to college and university 
campuses, working side by side with the research scientist on a definite 
research project. 

I might add that we did this on a modest budget of $500 a year. 

The National Science Foundation now has thought so well of this 
idea that they have adopted it and incorporated it into this year’s 
program, and this coming summer $800,000 have been made available 
to enable teachers to go to the college and university campuses for 
research experience. 

With the passage of the National Defense Education Act, we felt 
new responsibilities falling on our association; namely, to assist in the 
effective administration and use of the moneys available. We imme- 
diately called a work conference on title 3 and we have a publication 
now on press which will be intended to help local teachers, supervisors, 
and administrators in making choices in selecting and purchasing 
ofequipment. This will be name-mailed to 75,000 science teachers. 

Now, this problem of communication and getting information of 
this kind out to the workbench level has been a real handicap for a 
number of years. 
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Our association has made an effort to get the names of the teachers 
who are in the classrooms. 

We had the cooperation of the National Association of Secon 
School Principals. We asked the principals to report the names of 
their teachers; 17,000 high schools have now reported. And We hays 
on punchcards 120,000 names of science and mathematics teachers ' 
Their teaching assignments and other data are punched into theg 
cards, so the registry can be used in many different ways. Actually 
it has been used by various groups, more than 200 times, since last 
December 1, This is for the purpose of sending a rifle-bullet ap. 
nouncement directly to the teachers, giving information on scholar. 
ships, awards, study opportunities, and the like. 

ne other item I think might be of interest to you is what we cal] | 
our star awards program. This program was waten out in consulta. | 
tion with scientists at the National Cancer Institute, Their 
tion of the key role of the teacher in instructing youth and stimulating | 
them to consider careers in science and other such factors resulted jn 
the National Cancer Institute making available to us for the thin 
time now a financial grant which we use to provide recognition fo _ 
teachers. 

_ This is done by encouraging the teachers to submit reports of effec. 
tive ideas or new devices or methods for the teaching of science, 
These are judged, and awards are given to the teachers. The awards 
are presented at our national convention each year. 

I think perhaps the most important part of the project is the fact 
that the budget enables us to print a booklet containing some of th 
very best of these ideas and immediately distribute it free of addi. | 
tional charge to 40,000 teachers, in order to chain react these ideas 

Now, as I said, this is a brief statement. We have tried to touch 
on aspects of the problem of stimulating youth, providing teacher, 
and meeting the demands for new teachers with our burgeoning e- 
rollments. 

This is very sketchy. <A full treatment of the problem could prob- 
ably take a hundred pages or more. If you have questions, I certainly 
would be glad to try to answer. 

The Cuatrman. Yes; I have a few, and I know the other member | 
have questions, too. 

From what you say, apparently the problem stems largely from 
the failure of enough persons interested in science to become qualified 
yearly to fill the positions which are needed for instructional pur 
poses throughout the country ; that is correct, isn’t it? 

Mr. Carteton. Yes, for the teaching of science; that is right, sir 

The Cuairman. Now the witnesses we have had—we haven't had 
a great many of them—from industry and from the military would 
indicate that they are not having difficulty to the extent that i 
having difficulty in filling positions of scientists. Is that because 
their pay scale is higher, or why is that! Is it because there is more 
interest in applied science than there is in the instruction of science! 

Mr. Carterton. I think that is a very important factor, the matte 
of salary. I should say, however, that the statistics pulled in yeat! 

year—now, I don’t have these on a comparative basis, t 
they are available up through 1957—show that the situation as rega 
men and women going into preparation to teach science is Improving 
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It is not, however, as indicated by this one year, 1957, at all in step 
with the growing number of youngsters coming into the schools. The 
supply of teachers for replacement, for new classrooms, is still lagging 
way behind the demand. 

e CuatRMAN. You have for the year 1956-57 a shortage of 4,700 
teachers, persons graduating in science ? 

Mr. Carteton. Yes, sir. 

The CHairRMAN. For use in teaching. 

Is that a normal year or is that an exceptional year? 

Mr. Carteton. In the long view, 25 years, this would be excep- 
tional. It is better than the preceding 4 or 5 years prior to 1957. e 

1958 to be somewhat improved over this. ere the two lines 


| wil meet is a little hard to project; whether it is 1965 or 1970 is 


difficult to say. 
The Cuarrman. You mean your shortage of teachers, of science 


teachers, is gradually being reduced ? 


Mr. Carteton. That is right. 

The CuarrmMan. So that 1956-57 shows fewer vacancies than the 
prior years 

Mr. Carteton. That is right, sir. 

The Cuarrman. And it is expected in the future that the supply 
will come closer to the demand / 

Mr. CarteTon. Yes. 

oe When do you expect the supply to overtake the 
deman 

Mr, Carteton. Well, I am sorry, I do not have those figures at my 
command. 

The Cuarrman. Dr. Smith? 

Dr. SmitH. May I comment on this? I think, in a sense, this is very 


misleading. 


Perhaps 40 to 50 percent of the science teachers of this country are 
not really qualified for the jobs which they are holding now. Hence, 
there is a tremendous backlog, far in excess of this 4,700 that you 
indicate; that is, there are many teachers now facing classes in science 
that should be replaced by more qualified individuals at the earliest 
opportunity. 

r.CarLeTon. Yes; that is right. . 

Dr. Surru. I think this would be very misleading if we thought of 
this only as the problem. 

Mr. Carteton. This is misleading in the sense that the situation is 
worse than these figures would reveal. 

Dr. Smiru. Yes, indeed. This shows only what happened to one 
graduating class, the class in the spring of 1957. 

The real point is that about 35 to 40 percent of the people that are 
really qualified to enter teaching do not do so in these fields. 

The Cuarrman. Who sets the standards of requirements for science 


Dr. Smirx. It will depend. Universities will set their own require- 
ments for majors and minors. Ordinarily, the minimums are, in effect, 
established by the State or regional er agencies. For exam- 
ed in the North Central Association of Colleges and Secondary 
ools, which is probably the largest and most influential in the 
country, a floor is set below which the qualifications may not sink for 
certification if a school is to retain its accreditation. But most univer- 
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sities and colleges set. standards which are above this floor by some 
considerable extent. | 

Mr. Carteton. And then each State develops and establishes jtg 
own certification laws. 

Dr. Smiru. Yes. 

Mr. Carteton. Above this floor. 

The Cuarrman. Do you have a State-by-State list of the shortages 
throughout the country in science ? 

Mr. Carterton. I do not have it with me. I do not think that the 
NEA research division, where I have gotten my data, would haje 
this shortage on a State-by-State basis. I could be mistaken, but] 
don’t think they have it on that basis. ) 

The Cuarrman. How would you correct that situation? Iam on | 
to believe that we shouldn’t have any Federal control in these things, 
How would you correct that ? 

Dr. Smiru. May I comment, Mr. Chairman ? ' 

The CuatrMan. Surely, Dr. Smith. 

Dr. Sarru. I have felt_—and this is not intended—that is, my re. 
marks are not intended as a criticism of the present inservice program ! 
which is being sponsored by the National: Science Foundation, ‘| | 
think this is a necessary and essential program. 

My only regret is, though, that we have nothing comparable to this 
program at the 

I have felt that a smaller amount of money spent to encourage 
people still in the colleges to enter upon appropriate training pro; 
might be much more effective. For one thing, if you pe really get : 
these people into careers in science teaching you would have an op | 
portunity to have 40 to 50 years of service. Many of the people that | 
are attending the summer institutes are 35, some of them are 40, and 
I think they may go up to 50, which means they have a very limited | 
professional life in any case. 

I really think that. some means ought to be found to encourage mor 
effective preservice programs. 

The Cuarmman. So you would induce them before they make 
their mind as to what their life’s occupation is going to be—you 
induce them to consider seriously a scientific profession ? 

Dr. Smirn. Yes, sir. 

The last 12 years I have been primarily concerned with. science 
teacher training, first at the University of Nebraska and then at the 


' University of Kansas. I now am on leave from the University of 


Kansas, until the Ist of September 1960. My primary responsi- 
bility has been science teacher training. 

I ile felt that if I had had ang, AN a small amount, relatively, 
for scholarship funds, which I might have used, that I could have 
doubled the output at both institutions quite easily in terms of quali- 
fied science teachers. 

The Cuarrman. What you would do would be to educate those that 
are entering—making a decision on entering a profession—as to the 
advantages of going into the field of science. So in the final analysis | 
our program, as you recommend, is more education in the early san 
as to the advantages of science, both teaching and industrially 

Dr. Srru. Yes, sir. | 

May I point out—take chemistry, for example, at our institution. 
There are all sorts of undergraduate scholarships that are availabh 
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to individuals who are going to become chemistry majors and who 
ultimately intent to enter industry. But as far as scholarships for 

le who want to enter upon the teaching of chemistry, we had none 
at fi—that is, teaching for secondary schools. 

Now, you could think of the program in the chemistry department 
as training prospective graduate students and undergraduate students 
for college level chemistry teaching, perhaps. But none of these 
people, virtually none, ever enter upon careers in secondary school 

ing. 
terThe HAIRMAN. That is our weakness, then, you think. It is in 


leaking inducements for instruction in the field of science ? 
Dr 


.smitu. That, and the remark that Mr. Carleton made, and that 
is that the financial income from teaching is not on a par with induce- 
ments offered in other fields for quality people. 

Mr. Carterton. I would like to insert another remark at this point. 
[ think it is in order to state that our board of directors, in consider- 


ing some of these problems, has taken a position against preferential 
sala 


ry treatment for teachers of science. They feel that the teaching 
of science, and all other areas of teaching, are part and parcel of the 
total educational problem facing us. 

We need more and better qualified teachers in every field. We need 
better facilities. We need more classrooms for English as well as for 
science. 

And this matter of salaries for teachers is a very important one. 
Right in this area, as you well know, we are trying to bring into our 
school systems in the District, in Montgomery County and in northern 
Virginia, master’s degree teachers. We offer them a starting salary 
of approximately $3,800 to $4,000. You know what it takes to hire 
a stenographer for your office, to get a girl right out of high school— 
and I just employed one three months ago, a graduate last June of one 
of the nearby high schools, and I have to pay her $3,500 to come in 
and take shorthand and type my letters. 

The CuarrMaNn. You would recommend preferential salaries, then, 
for science—— 

Mr. Carteton. No, we donot. 

The CuatrMan. You do not? 

Mr. Carteton. No. I think it should go on the record that our 
board of directors has favored improvement of salaries for all teach- 
ers. They do not look with favor on separating out science or math 
orsome other segment for preferential treatment. 

The Cuarrman. I have a list of the salary scale throughout 
thecountry. My recollection is that it is rather uneven. 

Mr. Carteton. That is right, sir. 

The Cuarrman. Some areas have relatively good salaries, and some 

Now, do you have any figures to show in the areas that pay relatively 
good salaries that we are increasing the number of teachers in science? 

Mr. Carteron. No, I don’t. The NEA research division makes an 
annual study of the salary situation and these data are available in 
some of their reports. I happen not to have them with me. 

The Cuairman. But you have seen no definite connection between 

salaries and more science teachers ? 


ome 
its 
Ages 
t the 
have 
rut | 
? 
One 
‘ings, 
gram 
nm. | 
this 
urage 
n Op- 
e that 
| 
mited 
more 
ke 
wil 
cience 
at, the 
ity of 
ponsi- : 
tively, 
1 have 
quali- 
se that 
to the 
nalysis | 
tution. | 
ailabl, 


10 SCIENTIFIC MANPOWER AND EDUCATION 


Mr. Carteton. Yes, there is. There is a connection, or a correlation : 


between these two. But it is true not only for teachers of scieng 


but for teachers in other fields as well. 
The CuarrMan. For all 'teachers? 


Mr. Carterton. Yes. 

The Cuarrman. But there is no percentage increase in the pay ot 
scientists with better salaries than there is across the board, ie all 
instructional purposes; is that right? ; 

Dr. Smiru. The only evidence I can offer to support the view tha’ 
there is a relationship would be in the fact that we in the Midwest— 
Nebraska and Kansas—have had a steady attrition of teachers being 
drawn to the west coast States which have wrong f schedules that an. 
substantially above those prevailing in Kansas, Nebraska, and in th! 
Dakotas. We lose a number of our best teachers every year to th’ 
western coast States. It isasteady migration. 

The CHarrman. Mr. King, you said you wanted to ask som 
questions. 

Mr. Kine. Mr. Carleton—thank you, Mr. Chairman. 

This is a subject in which I am profoundly interested. Although]) 
am an attorney, I have done some teaching myself. And I had the 
opportunity of attending for 1 year a French school in Paris. I wa 
12 years old at the time. I was in what would be their sixth grade. ] 
remember we had 5 hours of Latin a week and 3 hours of Ge 
and other subjects that were comparably advanced. I am sure I did4 
hours homework every day, or more. . 

And I look at my own boy, who is a pretty fair student. He is out 
in Montgomery County. And the schools there are good. They ar 
as good, I guess, as you will get anywhere. And yet I don’t thinkl 
does 25 percent of the amount of homework that I was required to do, 

And I have reached the conclusion, by quite a bit of comparing, that 
in America we operate far within the range of the capacity of ow 
students. 

It takes us about 6 years longer to get our students to settle dom 
and really become students than they do in Europe. It is some 
thing that concerns me very much. I have had students come into my 
classes from Europe and almost invariably they are a year or two 
ahead of their contemporaries. They are sharper. They are keener, 
They are more serious. They are more able and susceptible to take 
serious thinking, abstract thinking, and to work harder at it. 

I get the definite impression that in America we lose precious years 
We wait until the student is in college before he really settles down 
to the business of learning, whereas he should have started way back 
in the sixth or seventh grade, perhaps. Well, my question is: b 
there anything that we could do here on a national level to revers 
that trend or to raise standards or to see that our younger students 
can settle down several years sooner than they are now doing? 

I see a philosophy that has crept into our whole educational system, 
whereby the students seem to think that if a class isn’t fun, if it isnt 
a ball, it isn’t any good. 

I A ys we are very shortsighted in that. Could you commell 
on that 

Mr. Car.eton. Well, I think the picture is not totally white @ 
black. And certainly there is a great deal of truth in what you s | 
I was a classroom teacher for 20 years, and I have lived through 
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_ have been accustomed to the easy life. We are bombarded by TV with 
_ ads for shoes that are easy on the feet and lipstick that is easy on 
the hips, and so on through the whole gamut. If there is an easy 
to do it, let’s find it. 
wr all Unfortunately, that has crept into the schools. It has influenced 
many teachers and many administrators. 
tha! On the other hand, I think we can find schools—and oftentimes 
est- I suspect perhaps more than not there is a correlation with economic 
being factors and the socia) character of the community—schools that have 
tam done an repays job through the years. So much of this de- 
n the! pends on the individual teacher. I suspect as your boy moves from 
o th, grade to grade you will have variations in this homework situation. 
My youngsters in Montgomery County—I drive them to bed eve 
night at 11:30. I am sure they are their health, grind- 
| ingouttheirhomework. I think there is too much. 
“So it is kind of a crazy, mixed-up situation. 
ughI| Now, I think we are witnessing a real demonstration at the mo- 
d the} ment that the schools belong to wople and the schools will do 
T wy} what they are required to do, and public pressure for reinstating zeal 
de, 1} for academic achievement, for harder work, shall we say, I think is 
rmat, making its impact right now. . 
didi) In terms of the better preparation of our teachers, perhaps a his- 
toric conference was held last summer at Bowling Green State Uni- 
is out} versity in Ohio, where the Commission on Teacher Education. of the 
sy an| National Education Association, the American Association for the 
ink le} Advancement of Science, the National Academy of Sciences, and per- 
to de} haps 15 other scholarly and academic groups, joined forces in a 3-day 
g, that conference on this problem of teacher certification. 
of our} . Since then I am told 15 conferences of the same type have been held 
in the various States. Now, the wheels turn slowly, but I think we 
down) °a2 see underway at the moment efforts of this kind, where public 
some} Pinion, the opinions of some of our outstanding national] leaders, are 
ato my being brought to bear on this whole matter. 
or two} , one respect, for — the recent furor has produced a greatly 
keener) Improved situation on college campuses, where perhaps for the first 
‘0 take} time in 25 or 30 years men in departments of science, history and 
it. mathematics, as well as other academic areas, are beginning to recog- 
s years) nize for the first time that they do have a responsibility in the prepa- 
; ‘dow ie of teachers. It is not just a function of the department of 
ucation. 
“e« Js} SoI think it is a joining of forces and the communcation among the 
revers| Public at large of ideas and attitudes that will come to bear. I don’t 
Hudents| Know how ret us can wield a big stick and change this overnight, 
] orinayear. But I dothink it is improving. 
system, The Cuarrman. Mr. King, Mr. Fulton tells me he has to leave in 
it isnt) *few moments. Would it be all right with you if I recognized him? 
Mr. Kina. Yes. 
smmen} TheCramman. And came back to you? 
Mr. Kina. Yes. 
shite ot a om gee We have time for everybody on the committee to 
ized. 
ugh | Mr. Fuuron. With your permission. 


ation | situations you have described. Much of it, it seems to me, is ingrained 
ence, right in the philosophy, in the attitudes of our entire society. We 


12 SCIENTIFIC MANPOWER AND EDUCATION 


The Cuarrman, Mr. Fulton. 

Mr. Futon. I had some questions I wanted answered for the record, 
and they happen to be along the line of Mr. King’s. 

I would like to know the present status of science teacher trainj 
as well as science student training in the United States, compared to 
various countries. And I have set up these countries: Britain, F 
West Germany, the Soviet Union, and the Eastern Euro nations, 

I would like a present status comparison from the 7th to the 19th 
grades, if we could have it. 

Then I would like the comparison on the facilities for science traip. 
ing as well as the number and the level of the teaching profession, 

n addition to that, I would like to have a comparison for the pro. 
grams that have been outlined in each of these areas for the next 
several years. 

I know you can’t get any exact comparison, but I would like to get 


some sort of a projection to see where we will arrive in 2 or 3: years | 


on this comparative basis. 

Thank you very much. 

Dr. Smirx. We will do our best. 

(The requested information is as follows :) 

DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE, 
OFFICE OF EpUcATION, 
Washington, D.C., March 6, 1959. 

Mr. Harney S. Bocan, 
Special Counsel, Science and Astronautics Committee, 
New House Office Building, Washington, D.C. 


Dear Mr. Bocan: Our success in finding answers to the questions that Con 


gressman Fulton raised has not been spectacular. As you recall from the recon | 
of the hearing, I was not optimistic about the amount of information available | 


at that time. Further searches by the National Science Teachers Association, 
myself, and the International Educational Relations Branch of the Office of Ed. 
ucation, have failed to reveal much pertinent information. 


I am enclosing a memorandum from Dr. Goddykoontz, Director of the Inter. 


national Educational Relations Branch, and some materials which she has made 
available. I regret that we do not have more adequate information. 


Sincerely yours, 
Hersert A. SMITH, 
Chief, Science, Mathematics, and Foreign Language Section, 
Enclosures : 


Education in the U.S.S.R. 
Programs in Secondary Teacher Education in the U.S.S.R. 
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EDUCATION IN THE U.S.S.R. 


[Excerpts from Office of Education Bulletin, 1957, No. 14 “Education in the USSR”} 


Curriculum 


The ministries of education implement decisions of the USSR Coun- 
cilof Ministers and the Communist Party through detailed curriculum 
instructions. Each course has its syllabus outlining the material to 
be covered and the reading assignments to be completed. There is no 
choice of subjects. Standardized textbooks and examinations are 
utilized to insure that each Soviet child will cover the same subject mat- 
terat a given level. Regional variations exist primarily in the teach- 
ing of language skills and in vocational orientation. 

By the time a student completes 10 years of training—usually at 
the age of 17 or 18—he has been introduced to the basic disciplines of 
literature, history, geography, physics, chemistry, mathematics and 
biology. He is expected to have a good foundation of general infor- 
mation and to know fairly well where his particular abilities lie. 

The curriculum of the 10-year school from the mid-1930’s to the fall 
of 1955 required the devotion of about 40 percent of the total school 
hours to study of the sciences, 6 percent to physical education, and 54 
percent to the social studies and humanities. It was announced that 
beginning in the fall of 1955, “more time will be devoted to teaching 
physics, chemistry, and biology by reducing the study of humanities 
tosecondary importance.” Humanities and social studies now appear 


| toconstitute about 47 percent of the secondary school program. 


The emphasis on science in Soviet schools contrasts sharply with the 


situation in the United States. Whereas the Soviet students graduat- 


ing from secondary schools in June 1955 had taken courses in physics 
for 5 years, astronomy for 1 year, chemistry for 4 years, biology for 
5 years and mathematics including arithmetic, algebra, geometry, and 
trigonometry for 10 years, less than a third of the American high 
school graduates had taken a year of chemistry, about a fourth had 
had a year of physics, and less than a seventh had taken advanced 


mathematics. 


Table 1, p. 14 gives the formal hours of instruction and the subjects 
required under the curriculum for grades I-IV in Soviet schools. 
Table 2 depicts the curriculum required in grades V-VII. Table 3 


| outlines the curriculum of grades VIII-X. Table 4 shows the time 


allocated in the 1955-56 curriculum to the required subjects. 


Russian and Native Language and Literature 


The syllabus for Russian grammar, reading, and writing pursues 
the following aims: (1) To teach pupils to read correctly and expres- 
sively and to write without mistakes; (2) to acquaint them with liter- 


41502 O—59——2 13 


Ling 

d to 

Nee, 

ons, 

12th 

3i0n, 

pro- 

next 

0 get 

years 

959. 

it Con- 

record 

ailable 

of Ed- 

s made 


14 SCIENTIFIC MANPOWER AND EDUCATION 


ature suitable for their age, from works by Russian and Soviet writers 
considered to be the best; (3) to develop the speech of pupils and 
to teach them to express their thoughts fluently; (4) to give the pupils 
an elementary knowledge of grammar and to teach them to spell 
correctly. 

During the first 2 or 3 weeks of school, the first-grade teacher tells 
the children about their school, their responsibilities, and what is ex. 
pected of them. During this preparatory period instruction is given 
in how to listen attentively, how to ask questions, how to answer the 
teacher, how to hold a pencil and sit correctly for writing, and how 
to write the alphabet. Pictures are used to illustrate the lectures, 

The teaching of reading and writing is done through analysis, syn- 
thesis, and sounding. Children are expected to become acquainted with 
basic sounds, to become familiar with printed and written letters and 
to form words out of letters and syllables. 

In grade I the pupils are expected to master the consonants, vowels, 
and usage of Cyrillic characters. In grade II they review the alphabet 


Table 1.—Curriculum for grades I-IV in Russian-speaking schools: 


1955-56 * 

Class I Class II | Class III | Class IV | Total 

= = 

x x x x x x x 

1 2 3 4 5 6 7 8 9 | 10 

Russian grammar, read- 

ing, and writing------ 13 | 429 | 429; 13] 429 9 | 297 |1, 584 
6 | 198 6 | 198 6 | 198 6 | 198 | 792 
1| 33 1| 33 1| 33 1{ 33) 132 
1} 33 1| 33 1| 33 1} 33) 182 
Physica] education 66 66 66 66) 264 
Practical work. 1| 33 1| 33 1| 33 1; 33) 182 
24 | 792 | 24/| 792 | 24 792 | 858 204 


1E. N. Medynskii. Prosveshchenie v SSSR. (Moskva: Ministerstvo Prot 
veshcheniya RSFSR, Uchpedgiz, 1955) p. 84. 
* Computed. 
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Table 2.—Curriculum for grades V—VIl in Russian-speaking schools: 


1955-56 * 
Class V Class VI Class VII | Total 
hours 
Subject | "| per 
Hours; Hours} Hours| Hours| Hours} Hours) sub- 
per per per per per per | ject * 
week | year *| week | year *| week | year * 
1 2 3 7 5 6 7 8 
Russian language and literary 
9| 297 8 | 264 6| 198 759 
6} 198 6; 198 6| 198 594 
2 66 2 66 2 66 198 
3 99 2 66 2 66 231 
a 2 66 2 66 3 99 231 
2 66 3 99 165 
Foreign language 132 4| 132 3 99 363 
Physical education.___--.--- 2 66 2 66 2 66 198 
Practical work in shop and 
agriculture...-........... 2 66 2 66 2 66 198 
1 33 1 doce 66 
32 |1, 056 32 |1, 056 32 |1, 056 | 3, 168 


1E. N. Medynskii. Prosveshchenie v SSSR. (Moskva: Ministerstvo Pros- 
veshcheniya RSFSR, Uchpedgiz, 1955). 
* Computed. 


and are expected to learn Russian grammatical rules governing stressed 
and nonstressed, hard and soft, and unpronounced consonants. In 
grade II, more hours are allotted to spelling than to any other aspect of 
grammar in the belief that through a firm grasp of spelling the founda- 
tion is laid for grammatical writing. In grade II children are given 
instruction on nouns, adjectives, verbs, and the main parts of sen- 
tences—subject, object, and predicate—and the modifiers. Then 
children study the parts of a word—its root, prefix, suffix. In grade IV 
they study adjectives, personal pronouns, verbs, and simple, complex, 
and compound sentences. 

At the end of the primary school Soviet pupils are expected to have 
acquired the habit of correct, conscious, and expressive reading of 
popular scientific literature prepared for children of primary-school 
age. They are expected to be able to express orally and in writing what 
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Table 3.—Curriculum for grades VIII-X in Russian-speaking schools: 


1955-56 * 
Class VIII Class IX Class X Total — 
hours | 
per 
Subject Hours| Hours | Hours; Hours! Hours! Hours | 
per per per | per | per per | jects 
week | year * | week | year *| week | year * 
1 2 3 4 | 5 6 7 8 
*6/5, 181.5 132 4, 132 445.5 
Mathematics__._______.. 6, 198 6 198 6| 198 594 
44 332 4 132 132 396 
Geography - - *2/3| 82.5 3 181.5 | 
3; 99 4} 152} *5/4| 148 5]. 3705 | 
Chemistry 2) +66 3 ¥*3/4] 115. 5) 2805 | 
Foreign 3} 99 3 99 3} (99 297. | 
Physical education______- 2 66 2 66 2} 66 198 
Technical 1 33 1 33 99 
Practicum in agriculture 
Machine construction 
and electrotechnology_- 2} 66 2 66 2} 66 198 
Constitution of the 1} 33 33 
33/1, 089 33| 1, 089 33/1, 089 (3, 267 


1 See E. N. Medynskii, Prosveschchenie v SSSR, p. 84. (Moskva: Ministersivo 
Prosveshcheniya RSFSR, Uchpedgiz, 1955). In addition to the above scheduled 
hours, 6 days a year are set aside for excursions. 

* Computed. 

*Indicates change the second semester. 


they have read, be able to write up simple observations and composea 
simple business letter. During these first 4 years the children have 
been introduced to Russian folklore and to the works of such authors 
as Pushkin, L. N. Tolstoy, Nekrasov, Krylov, Mamin-Sibiryak, Gorky, 
Mayakovski, A. N. Tolstoy, Fadeev, Gaidar. They have studied pas- 
sages and short stories by these authors and have been required to 
memorize verses and fables. 

The syllabus for the Russian language and literature course in grades 
V to VII includes a systematic coverage of spelling, grammar and 
punctuation, as well as the reading of some of the literary works which 
the State considers to be the best. Literary movements are als 
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studied— classicism, romanticism, and others. As part of their train- 
ing pupils are called upon to analyze literary works and are expected 
toenlarge their vocabulary. 

The aim underlying the teaching of literature in the senior secondary 
shool is to have the pupil gain a concept of the historical development 
of literature, its significance in Russian society and in the struggle 
of the people for liberation; to develop skill in understanding the es- 
gnee of composition such as theme, plot, characters, language; to 


_ familiarize himself with main periods in the development of literature 


and particularly with socialistic realism. Through the course it is 


hoped that Soviet pupils will develop a life-long appreciation for 
Russian literature and a love and respect for great literature in general. 


Soviet pupils in grade VIII study Russian literary works written 


_ between the 10th and 19th centuries, starting with an analysis of the 
| Chronicles and ending with Griboedov, Krylov, Pushkin, Lermontov, 
| and Gogol. In grade IX, students start with the literary critic Belin- 


Table 4.—Percent of time allotted to subjects required for graduation 
from Soviet 10-year primary-secondary schools: 1955—56 


Subject Percent of time 
Humanities: 
Russian language and literature 28. 3 
History 6. 7 
Constitution of the USSR 3 
Geography 4.9 
Foreign language 6. 7 
Total 46. 9 
Sciences and related technical training: 
Mathematics 20. 1 
Biology 4.0 
Physics 5. 6 
Astronomy 
Chemistry 3. 5 
Psychology .3 
Drafting 1.3 
Practicums - 20 
Visits to industrial and scientific sites 1.9 
Technical practice 3. 4 
Total 42.4 
Other training: 
Physical and military training 6.7 
Drawing and singing 4.0 
Total 10.7 
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Table 5.—Comparison of 1955—56 curriculums in hours per 


in Ukrainian lang 


[Two numbers In a column} 


Grade I Grade IT Grade III Grade IV 
Mise 
1 2 3 4 5 6 7 8 9 | 0) | rig 
Russian language and 13; 13 13} 10 3; 13] 10 y 6] 4 
Ukrainian language and literature. 10 4] 10}-..... 6 
6 6 6 6] 6] 6 6] 5 6] 6 
Physical education ....-...-...-.....- 2 2 2 2 2 2 2 2 2 2 2); 23 
Natural science or biology 2) 1/2! 12 
Drawing. .-.-- 1 1 1 1 1 1 1 1 1 1 1 1 
1 1 1 1 1 1 1 1 1 1 | 
EE RE Rane 1 1 1 1 1 1 1 1 1 1 11.3 
Practicum in agriculture, machine 
construction, and electrotech- 


1 E. N. Medynskii, Prosveshchenie v SSSR, p. 84, 88, 89 (Moskva: Ministerstvo Prosveshcheniya RSFSR, 
Uchpedgiz, 1985). 


sky and continue with the Russian literature of the second half of the 
19th century, ending the year with a survey of Western European lit- 
erature, particularly Shakespeare and Goethe. In grade X the litera- 
ture of the 20th century is studied, with major attention being devoted 
to the works of Gorky (both in pre-revolutionary and Soviet litera- 
ture), Mayakovsky, Sholokhov, A. N. Tolstoy, and Fadeev, and litera- 
ture of non-Russian peoples of the USSR. Besides taking a consider- 
able number of hours in the school program, students have a heavy 
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n language schools in the RSFSR and in the Ukraine and 
in the Ukraine: 


ain first and second semester] 


—— 

hy | Grade V Grade VI Grade VII. | Grade VIIT Grade IX Grade X 

u | 1 | 16 | 17 | 18 | 19 | 20 | 21 | 22 | | 25 | | 27 | | | | 
9| 76| 5/6| 8| 6/5| 56| 6| 6| 6| 5/4| 4] 4) 4] 4] 4 
6 2} 2] 8| 43] 43} 2] 2) 2] 2 2 
2] 2] 2] 3/28/23] 3] 38] 3] 4] 4] 4] 5/4] 
oat | 3| 3/2| 3/2 2} 2| 2] 2] 2] 2] 3) 2] 
a 2} 2] 2| 2] 2] 2] 2] 2] 4] a4] 4] 4] 4] 4 

| 33| 36) 33| 33/ 32/| 33| 33) 34| 33) 33) 
SFSR, 


€ the homework load in this course. In addition to the reading assignments, 
compositions are required periodically. 

islte, In the schools of the non-Russian republics the chief difference in 
-oted the curriculum is that instruction in the language and literature of 
the republic is added. As table 5, pp. 18-19, reveals, the other basic 
subjects are treated the same, whether taught in a school in the 
der: RSFSR where the language of instruction is Russian, or in a Ukrain- 
| ian school where the language of instruction is Ukrainian. 


| 
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[Excerpts from Office of Education Bulletin, 1957, No. 14 “Education in the USSR”) 


Chapter X 


Teacher Training and the 
Teaching Profession 


HE RUSSIAN PEOPLE traditionally held the teacher and the 
scholar in esteem. In the early years of the Soviet regime teach- 
ers—representing the bourgeoisie—were not held in esteem. Theirlot | 
was unenviable. They were suspected, distrusted, spied upon by stu- 
dents and superiors, and their authority in the school was nonexistent, 
Incoming contingents of new teachers were ill-trained ; the profession | 
as a whole was underpaid, overworked at school, and required to take ¢ 
part in many communist agitation and propaganda campaigns. Then | 
the Soviet regime realized the interests of the State demanded educa- 
tionally qualified teachers. 
With the passing years, teachers as individuals and the profession 
as a whole have come to enjoy increasing respect, greater responsi 4 
bility and authority, increased prestige, and social status. “The many 
changes which have occurred in our Motherland under the Soviet 
regime are in no small degree due to the selfless labor of the Soviet 
teacher,” editoralized Pravda on December 10, 1954. 
There apparently is no significant teacher shortage in the USSR 


today. The overall Soviet student-teacher ratio of 17.3 to 1 reported © 
in 1955-56 contrasts with 26.9 to 1 for the same year in the public “ 
schools of the US.1. By American standards Soviet teachers are over- i 
worked ; by Soviet standards their lot compares favorably with that of 


*U. S. Department of Health, Education, and Welfare, Fall 1955 Statistics tic 
Enrollment, Teachers, and Schoolhousing, Circular No. 467, revised, (Washing gp 
ton: Government Printing Oftice, 1956), p. 2. (There is no available figure for , of 
student teacher ratio in private and parochial schools which enroll an estimated 
12 percent of the total number of American school children. ) 
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ns in other key professions. This chapter outlines types of train- 
ing programs preparing teachers for the Soviet primary-secondary 
school system and describes some of the characteristics of the Soviet 
teaching profession as a whole. 


Development 


The need to train politically dependable teachers long has been con- 
sidered important by Soviet authorities. Difficulty in supplying de- 
mand for teachers in an expanding school system has been compounded 
bya curriculum organization which requires teachers to be trained in 
one of the following fields: Physics, mathematics, chemistry, natural 
science, history, Russian language and literature, native languages and 
literature, foreign languages (English, French, or German), music, 
art, physical education, primary school teaching, and kindergarten 
teaching. 

Soviet teachers are trained in one of these areas in three kinds of 
schools: (1) Semiprofessional educational establishments known as 
pedagogical schools (pedagogicheskie uchilishcha) ; (2) universities 
(universitety) ; and (3) higher educational institutions devoted to 
teacher training called pedagogical institutes (pedagogicheskie in- 
stituty). By and large, kindergarten and primary school teachers are 
trained in pedagogical schools, and teachers for grades V-X in peda- 
gogical institutes and universities. 

The system and types of training programs, academic requirements, 
admission policy, certification standards—in fact, most aspects of 
teacher training—have undergone many changes over the years. Par- 
ticularly important were changes introduced in the middle 1950's. 


Primary and Kindergarten Work 


Following the Revolution in 1917, teachers seminaries (uchitel’skie 
seminarii) were reorganized into a reported 200 3-year pedagogical 
courses for students who had a general secondary education. From 
1921 until 1954 Soviet schools training teachers for work with younger 
children were open to graduates of the 7-year school (boys and girls 
14 or 15 years of age). At first these secondary pedagogical educa- 
tional establishments (srednie pedagogicheskie uchebnye zavedeniya), 
or pedagogical technicums as they were known, offered a 3-year course 
of studies. Eventually they were renamed pedagogical schools, and 
in 1946 the courses were lengthened to 4 years. With the extension 
of 10-year education and, beginning in September 1954, these training 
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programs began to be reorganized into 2-year courses at the junior | 
college level for graduates of the 10-year school. By September 1956 | 
the majority of the pedagogical schools reportedly had been so reoy. | 
ganized ; by 1960 all are expected to be. 


Grades V-VII 


After a period of experimentation, 2-year teachers’ institutes (uehi- 
tel’skie instituty) were organized in 1935 to fill a need for teachers of 
grades V—VII at the time compulsory education provisions were bei 
revised from a minimum of 4 years toa minimum of 7 years. Students | 
from the 10-year school were admitted to the institutes and given sup. 
plementary training in two closely related fields (physics and mathe. ' 
matics, the Russian or native language and literature, natural science | 
and chemistry, or history and geography) supplemented with courses 
in pedagogy, history of pedagogy, educational psychology, methods of | 
teaching a given specialty, and practice teaching in grades V--VII, 
Thus, the curriculum in the institute corresponded approximately to 
the first 2 years of the course in the regular pedagogical institute to ' 
which the institute frequently was attached. Graduates were encour- 
aged to complete the second 2 years in a night school or through a cor. 
respondence program. 

At the peak of their existence, in 1951-52, 232 institutes were re. | 
ported with an enrollment of 80,000. Beginning with 1952-53, these | 
programs were being abolished. Some were absorbed by the peda- 
gogical institute to which they were attached; some became full- : 
fledged pedagogical institutes and some were revamped into courses 
for kindergarten and primary teachers. As of the 1955-56 school 
year, these institutes are said to have gone out of existence. 


Grades VIII-X | 


Teachers of the senior secondary grades traditionally have been 
trained in institutions of higher learning. By 1921 the authorities re- 
ported they had organized 49 education institutes (instituty narod- 
nogo obrazovaniya) though from 1922 to 1930 the pedagogical facul- 
ties at the universities played the major role. In 1930 the pedagogical 
faculties were split from the universities and organized into individual 
pedagogical institutes. Although the 4-year pedagogical institutes 
supplied the majority of teachers, some graduates of the universities , 
were assigned to upper grades of the secondary school. 

During the immediate postwar years of 1946-50, the number of 
teachers trained reportedly increased rapidly as new pedagogical , 
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schools were opened—particularly in the Baltic Republics where fa- 
cilities for training teachers by Soviet methods were considered neces- 
sary. In the Lithuanian SSR the number of teachers trained was to 
increase 2.3 times; in the Latvian SSR by 90 percent; and in the 
Estonian SSR by 60 percent. 

The increase in number of 10-year schools and in size of the student 
body in grades VITI-X during the early 1950’s made it necessary to 
open more pedagogical institutes, to revise curriculums (which had 
remained fairly stable since 1943) and to introduce more up-to- 
date textbooks in mathematics, physics, chemistry, and biology in 

rticular. 

Heretofore the practice had been to train students to teach either of 
two related subjects—physics and mathematics, or history and geog- 
raphy, for example—to pupils in the upper grades only. In an edu- 
cational situation in which the majority of children were enrolled 
in schools with all 10 grades, Soviet educators found it more desirable 
to introduce curriculums designed to train prospective teachers in a 
single subject field and then to prepare them to teach that subject at 
any grade level above the primary school. In the new curriculums 
more time was also allotted to practice teaching and independent 
study. 

In addition to expanding enrollment quotas in the pedagogical in- 
stitutes to meet demand for subject matter teachers in the secondary 
grades, it was found necessary to utilize more students graduating from 
the universities. In recent years about 50 percent of the university 
graduates in the humanities and 20 percent of the graduates in the 
sciences reportedly are assigned to teach in the secondary schools. 


Administration 


The republic ministries of education finance and maintain their own 
teacher-training establishments while general supervision of academic 
standards rests with the USSR Ministry of Higher Education. Over 
universities, the Ministry of Higher Education exercises full responsi- 
bility. In coordinating curriculum requirements, approving new staff 
appointments, setting admission quotas, and so on, ministries of edu- 
cation work primarily with the Ministry of Higher Education’s Chief 
Directorate of Semiprofessional Training and its Directorate of 
Pedagogical Institutions. 

The semiprofessional educational establishments which usually train 
teachers for Soviet kindergartens and grades I-IV, and senior Pioneer 
leaders and instructors in orphanages for children up to the age of 7, 
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are of 2 types: (1) Those with a 4-year course of study for graduates of 
the 7-year school; and (2) those with a 2-year course for graduates of 
the 10-year school. Teachers for younger children also may be trained 
in pedagogical institutes in faculties of kindergarten and primary 
school education. Table 6, below, is an example of the curriculun 
specified for 2-year pedagogical schools at the junior college level for 
students majoring in kindergarten teaching. Table 7, p. 25, presents 
the curriculum required in 4-year pedagogical schools in the RSFSR 


Table 6.—Program of Studies for a 2-year Course for Kindergarten 
Teachers in RSFSR Pedagogical Schools: 1955-56 * 


Number of hours 


per week, by year Hours 

Subject Total pe 

subj 
I II 

1 2 3 4 5 
History of the Communist Party 2 2 138 138 

Anatomy and physiology of preschool 

child and preschool hygiene 127 70/57 
Preschool edacation.-_--.--........--.-- 3 2 174 174 
History of pedagogy - - 2 66 66 


Methods of teaching the Russian language 
in kindergarten with practicums in 


Mex 


reading aloud and narration._______- 2 2/1 124 66/58 
Methods of acquainting children with 
nature and practicums in natural 
Drawing, modeling, and methods of teach- 
ing children drawing and modeling_-- 4 3 243 180/63 
Practical training in school handicrafts _ __ 2 2 138 138 
Singing, music, and methods of musical 
instruction in kindergartens 4 3 243 | 180/03 
Physical education and methods of teach- 
ing physical education in kinder- 
Methods of teaching children numbers. 1/- 19 19 
Practice teaching in kindergartens (obser- 
vation, assisting, teaching) ---------- 2/6 6/6 338 338 


1 E. N. Medynskii, Prosveshchenie SSSR (Moskva: Ministerstvo Prosvest 
cheniya RSFSR, Uchpedgiz, 1955), p. 181. (Medynskii also mentions 70 hous 
each of choral and individual singing—both optional.) 

*Totals not in original table. 
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aot Table 7.—Program of Studies for a 4-year Course in RSFSR 
8 of Pedagogical Schools: 1955-56 * 
ned {2 hours In a column indicate hours in first and second semester] 
Mr 
lum Number of hours per week — 
l for by year indi- 
a Subject Total | vidual 
‘SR 1 | mw | iv 
en 1 2 3 4 5 6 7 
Russian language and methods of 
per Russian 3 2/3 2/3 350 
bjett | Teaching RE 90 
>} ‘General 3 3/2 3 417 
——.| Mathematics and methods of teach- 
2 2 2 248 
Chemistry and mineralogy 110 110 
#) Natural science and methods of 
Anatomy and physiology of man__| -/4 68 
Fundamentals of 64 
66/2) Teaching methods. 36 
Geography and methods of teaching 270 0% 
180/63) General physical geography - 91 
180/00) Teaching methods... 35 
History and methods of 308 
History of the 4/2 2 254 
History of the Communist Party__..|...___}....__|_____- 4} 128 128 
n Liles -/4 2} 2/1} 190 190 
18) History of 2 64 64 
70 hour Penmanship and methods of teach- 
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Table 7.—Program of Studies for a 4-year Course in RSFSR 
Pedagogical Schools: 1955—56—Continued 


Number of hours per week Hour 

by year 

Subject Total vidual 

sub- 

I II III IV ject 

1 2 3 4 5 6 r] 
Drawing and methods of teaching-.-- 2 2 2 1} 248 | 
Singing and methods of teaching_--- 2 2/1 1/2 1 212 212 
Physical education and methods of 

2 2 2 2| 280 | 280 | 
Practical work in shop and agricul- 
—/2 2 2 1/2 224 904 

Observation and practice teaching. -.|--. --- -/2 2/4 4/- | 212 212 

Foreign language (English, French, 

Choral or individual singing. 280 280) 

33/34 | 34/36 | 36/35 | 35/28 |? 5, 282/35, 


*E. N. Medynskii. Prosveshchenie v SSSR (Moskva: Ministerstvo Prosve 
shcheniya RSFSR Uchpedgiz, 1955), pp. 179-80. 


2 Sic. 
3 Not in original table. 


Organization 


The school year runs from the first of September to about June 2%, 
It is divided into 2 semesters of 2 quarters each, with a winter vacation 
of ten days beginning on January 1 and a spring vacation of 1 week at 
the end of March. Lessons are scheduled 6 days a week, 6 hoursa, 
day where Russian is the language of instruction; in others, 7 hours 
a day. Homework assignments and laboratory work are graded. 
There are daily tests, course examinations, and finally State examine 
tions prior to graduation from the training program. 

In the 4-year course for graduates of the 7-year school students 
take general courses such as physics, chemistry, algebra and geometry, , 
which graduates of the 10-year school in the 2-year course already 
have had. The professional subjects are the same in both courses. 

Admission policy, entrance examinations, and graduation pr, 
cedures follow the pattern described in the chapter on semiprofessional 
training. Monthly stipends are provided which are to cover rool 
and board and a minimum for clothes and entertainment. 
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Graduates are certified with the title “primary school teacher” 
(achitelya nachal’noi shkoly) or “kindergarten teacher” (vospitatelya 
— detskogo sada). The top 5 percent of the class graduating from the 
ours 4-year course—the honor students—have the right to enter a pedagogi- 
di cal institute. Others first must complete an obligatory 3-year teach- 
dual ing assignment at a school designated by the authorities. Additional 
ect training in night school is available in some localities and in corre- 
spondence courses. 
7 Teachers for grades V—X are trained mainly in 2 types of higher 
educational institutions: In one of the 187 pedagogical institutes in a 
248 4-year course of studies or in one of the 33 universities in a 5-year 
212 ourse.2 Some teachers of art, music, and physical education are grad- 
uates of one of the higher educational institutions or semiprofessional 
| schools devoted solely to instruction in one of these subjects. 
Admission is based on standard requirements and uniform pro- 

212 cedures outlined in the chapter on higher education : Completion of the 
sees | 10-year school and the passing of competitive entrance examinations, 
with sons or daughters of teachers given preference. 

The universities are divided into faculties offering training in a 
single basic discipline such as chemistry, biology, or history. The 
pedagogical institutes, being smaller schools with smaller student 
—. enrollments, are organized into faculties which combine two or more 
rosve. related disciplines such as physics-mathematics, natural science- 

_ chemistry, history-geography, or Russian language and literature. 

| One pedagogical institute may have a faculty of defectology where 
teachers are trained to work with handicapped children, another may 

' have a special faculty of psychology, but this is not usual. Many 

pedagogical institutes in non-Russian-speaking republics have a 

faculty devoted to the native language and literature for training 


re teachers in these subjects for local schools. 
eek at 

ws’, Curriculum 

hours 


raded. Differences between pedagogical institutes and universities, make 
mins it difficult to speak of the exact training program for Soviet secondary 

school teachers. Whether at a university or a pedagogical institute, 
idents the future teacher majors in the subject he is to be certified to teach 
metry,, in the secondary school and completes standard courses in the basic 
lready tenets of communism, a foreign language, physical education, and 
rses, specified courses in pedagogy and methods of teaching his specialty. 


1 pro, 


* According to the RSFSR Deputy Minister of education, it is planned to extend 
the pedagogical institute training to 5 years. 


rool 
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A university graduate who goes into teaching has had an extra yea, 


of schooling, less instruction in basic education courses, more work } 


in his subject field, and has completed a diploma thesis attesting to his 
familiarity with independent research techniques. The director of 
the Rostov Pedagogical Institute reportedly told some American 
visitors that physics majors in a pedagogical institute had had aboy 
the equivalent of 3 years of physics at a university. 


In a pedagogical institute the physics major takes general physigs ! 


courses the first 2 years and, after he has acquired a more thordug) 
mathematical foundation, he takes theoretical physics courses the las 


2 years. During the first year the student takes mechanics and heat 


courses and in the second courses in electricity, optics, and atomic 
physics. Theoretical physics courses include: thermodynamics anj_ 


the kinetic theory of matter, electromagnetic fields and the electronic 


theory of matter, theory of relativity and atomic theory, and in the 
last semester, an advanced course on atomic theory. Accompanying 


these courses are such subjects as mechanics, acoustics, and molecular | 


physics. Lecture courses in physics may have 75 students or more; 
for laboratory work students are organized into groups of about 12. 


During the final year at the pedagogical institute students may elect ’ 


special faculty courses and seminars, which vary from institute to in. 
stitute, depending on specialties and interests of staff members. 

A future geography teacher being trained in the history-geography | 
faculty of a pedagogical institute as of 1954-55 was required, durings 
4-year course, to pass 58 tests and examinations, plus State graduation 
examinations in: (1) The foundations of Marxism-Leninism; (9) 


methods of teaching geography ; (3) physical and economic geography! 


of the USSR; and (4) physical, economic, and politicial geography of 
foreign countries. The required course load of geography majors is 
relatively light, but is compensated for by a reported heavy load of 


noncredit field practice. 


The teacher of a foreign language (usually English, French or Ger 
man) may complete a 4-years course in a regular pedagogical institute! 
or a 5-year course in one of the institutes of foreign languages 
Throughout his training the student through the use of tape recorders, 
movies, translation and conversational practice, concentrates on leam- 
ing the language as it is spoken and written by persons to whom its 
the native tongue. He is required to pass 55 examinations and tests 
during the 4-year period plus the State graduation examinations in:' 
(1) The foundations of Marxism-Leninism; (2) methods of teaching 
the foreign language; and (3) the theory and practice of the foreigi 


language. 


Practice teaching is a basic requirement. Some of it is scheduled’ 


in the pedagogical curriculums 


some is done during the summer, 
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yacation. During this work students are expected to become familiar 
with school organization, classroom teaching techniques, and other 
educational programs functioning in the country. 

Before beginning their practice teaching, students attend confer- 
ences in which each student conducts a lesson which the instructor 
analyzes. Then students observe classroom situations in the secondary 
school attached to the institute or in neighboring 10-year schools. 
Eventually they take over regular secondary school class lectures and 
laboratory sessions. In addition, they acquire experience by teach- 
ing in the evening classes for adults and working and rural youth, 
and by acting as leaders of extracurricular work activities and clubs. 
Students in pedagogical institutes also spend 3 weeks of one of their 
§-week summer vacations doing practice teaching in the Pioneer 
camps. Thus, future Soviet teachers have 3 or 4 different types of 
teaching duties during which they are alternately supervised and left 
to their own initiative. 

As the preceding examples reveal, the pedagogical institute cur- 
riculum divides into three categories: (1) Professional subjects con- 
cerned with teaching; (2) required and elected courses in the subject 
field; and (3) courses common to all students in the institute. The 
examples do not reveal: (1) The lecture and examination schedule; 
(2) amount of practice teaching and other field practice required; 
and (3) penetration of communist educational principles. 

The average lecture load of students majoring in one of the seven 
basic subject matter specialties—chemistry, physics, mathematics, his- 
tory, geography, natural science, Russian language and literature— 
is 3,640 hours during a 4-year course. The average number of course 
examinations required is 70, plus the final State examinations. Future 
teachers also complete an average of 866 hours of practice teaching 
plus an unspecified amount of other field practice during the 4-year 
course. As a rule a 4-year pedagogical course calls for some 5,000 
hours of supervised training. 


Observations on Training 


Such a schedule, Soviet educators point out, results in far too great 
a reliance upon mechanical learning and a tendency to emphasize 
details, without adequate training in independent research work. 

Some of the faculties in pedagogical institutes have particularly 
overloaded schedules. The number of hours required of students in 
the 4-year biology course was increased in 1955 from 4,825 to 5,175 
hours—160 hours more than is required of biology majors in a 5-year 
university course. Part of this load is accounted for by the fact that, 
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in 3 years of training, a student spends a total of 10 weeks of summer 
vacation—he has 8 weeks each year—in field practice. It is reported 
that a major weakness in Soviet teacher training is poor arrangement 
of field practice assignments. Soviet educators also have been critica] 
of the continued use of obsolete equipment in pedagogical institutes, 

The courses on teaching methods have impressed some American 
observers as useful for future Soviet teachers. Physics majors, for 
example, are instructed in making effective use of the simple labora. 
tory and shop equipment found in many Soviet secondary schools; 


how to conduct demonstrations with laboratory apparatus in the fields _ 
of mechanics, heat, vacuum pumps, projection, electrostatics, current | 
electricity, radio, alternating currents, motors and dynamos, acoustics, | 
advanced optics, photography, molecular physics, liquids, and gases; , 
in how to make simple repairs on equipment; and in how to improvise 


with what is at hand. 


Teacher Training on a Part-Time Basis 


Soviet authorities have found teacher training on a part-time basis | 


an expedient for helping teachers raise their professional qualifica- 
tions while retaining their full-time teaching services. A third of the 
students in higher educational institutions are studying on a part- 
time basis—teachers appear to constitute about 70 percent. 

Evening departments (vechernie otdeleniya) are organized prind- 
pally in pedagogical institutes located in the larger cities. Night 


school students complete academic requirements identical with those ' 


of regular full-time students but have no practice teaching. 

Correspondence departments (zaochnye otdelenie) maintained at 
various pedagogical institutes serve teachers in the surrounding area, 
There are three pedagogical institutes located at Moscow, Baku, and 
Erevan which function solely as correspondence institutes for teacher, 
chiefly for those in rural areas. 


Graduate Training and Pedagogical 
Research 


Future teachers who graduate from a higher educational institution 
with honors—the top 2 to 3 percent of their class—may apply for post: 
graduate study leading to the degree of candidate of pedagogical sci 
ences (kandidat pedagogicheskikh nauk), and possibly the degree of 
doctor of pedagogical sciences (doktor pedagogicheskikh nauk). 
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Advanced degree work in education is available in the few faculties 
of pedagogical institutes whose laboratory and library facilities are 
regarded by the USSR Ministry of Higher Education as outstanding 
ina given aspect of pedagogy and whose teaching staffs are considered 
qualified to supervise advanced training in particular pedagogical 
specialties. 


RSFSR Academy of Pedagogical Sciences 


The RSFSR Academy of Pedagogical Sciences (Akademia Peda- 
gogicheskikh Nauk RSFSR) in Moscow is the chief educational re- 
search center for the USSR. A large proportion of advanced degree 
training in education is carried out there. 

The Academy was founded in 1948 to aid in the development of edu- 
cation and to disseminate information about education among the 
people; to carry out research on problems of general education, spe- 
cialized education, kindergarten education, history of education, 
school hygiene, methods of teaching basic primary and secondary 
school subjects, and on problems of educational psychology; to aid in 
the planning and development of other research work in education ; to 
train postgraduate students and educators for staff positions in peda- 
gogical institutes and establishments concerned with pedagogical 
sciences.* 

Members are elected to the academy by their fellows. Election 
brings prestige and monthly monetary remuneration. Between 1951 
and 1954 there reportedly were 34 full members (deistvitel ‘nye 
chleny) and 59 corresponding or associate members (chleny-korre- 
spondenty). Both categories hold the title of “academician.” Mem- 
bers may be regularly employed on the staffs of pedagogical institutes 
or research establishments and retain the right to use the academy’s 
library and research facilities, maintain offices in the academy, and 
carry out the bulk of their research there. 

The academy is composed of various research establishments each 
dealing with specific types of educational problems; namely, the: 

1. Research Institute for the Theory and History of Pedagogy with a 
number of sections (sektory) each devoted to a particular type of educa- 


tional research such as: Kindergarten education, didactics, polytechnical 
education, school studies, and the history of pedagogy. 


2. Research Institute for Teaching Methods with several departments 


*Cf. E. N. Medynskii, Prosveshchenie v SSSR, (Moskva: Ministerstvo Pros- 
veshcheniya RSFSR, Uchpedgiz, 1955) p. 198. Citation of paragraph 2 of the 
charter of the RSFSR Academy of Pedagogical Sciences. 
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(otdely) devoted to methods of teaching primary grades, historicg). 
philological disciplines, physical-mathematical disciplines; methods ot 
using school laboratory and shop equipment; and so on. Each department 
has a number of sections with laboratories, special equipment, and other 
research facilities. 


3. Research Institute of Psychology. 


4. Research Institute of Defectology with departments of defectology ang 
specialized psychology, and in educational practices for different types of | 
handicapped children. 


5. Research Institute of Physical Education and School Hygiene. 

6. Research Institute for Education in the Non-Russian Schools. 

7. Research Institute for Education in the Arts. 

8. The Leningrad Research Institute of Pedagogy. 

9. The Natural Science Institute in Leningrad with research in method | 
of teaching natural science, the morphology of man, physiological chem. | 
istry, and the physiology of plants and animals. 

The academy also maintains: (1) The State Library for Education, | 
which reportedly has a collection of about 700,000 volumes, includ. 
ing some 90,000 foreign books on education; (2) the National Edu. 
cation Museum in Leningrad, which collects and displays material | 
on education and activities in educational and cultural institutions; 
(3) the Research Archives in which are deposited personal papers of 
Russian and Soviet educators, materials on the development of educa- 
tion in the USSR, library collections of research establishments which 
no longer exist, and other materials and documents; and (4) the Mu | 
seum in Zagorsk. 

A half dozen full members compose the presidium or governing , 
body of the academy which carries on day-to-day administrative re- 
sponsibilties between plenary sessions of the membership. Function 
ing directly under the presidium are: (1) The Bureau for the Study 
of Foreign Educational Experience and Information; (2) the Com- 
mission for the Publication of the Children’s Encyclopedia; (38) the 
Editorial-Publishing Council; and (4) the Academy of Pedagogical , 
Sciences Publishing House. 

The academy sponsors the preparation of new textbooks, new aca- 
demic schedules, and programs for schools. Under its function of 
disseminating educational information among the population, the acad- 
emy publishes popular books and pamphlets and is said to sponsor 
annually some 2,000 lectures by academy personnel on educational | 
topics. It organizes pedagogical readings (pedagogicheskie chteniya) 
a contest to which teachers, pre-school workers, school inspectors, and 
others in the field of education are invited to submit reports, studies, | 
and monographs on pedagogical problems with recommended soli 
tions. A jury of the academy chooses the prize-winning submissions 


Those considered best are subsequently discussed and published. — ' 
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The Teaching Profession 


In 1955-56, 1,733,000 teachers were reported as employed in Soviet 
primary and secondary schools—1,655,000 as teachers in the regular 
schools and in institutions for sick and handicapped children, and 
78,000 as teachers in the evening and part-time schools for employed 

outh and adults.* 

Of the total in the teaching profession, an estimated 80 percent are 
women; the percentage varies by grade level. More men teach in the 
senior secondary grades ; more women in the primary grades.° 


Certification 


The type of diploma awarded a trained teacher in the USSR de- 
pends on the kind of program followed. Each diploma carries with 
it a corresponding certificate. Graduates of pedagogical schools or 
other schools of equivalent status receive the diploma of kindergarten 
school teacher or primary school teacher, depending on training re- 
ceived. Graduates of pedagogical institutes or universities receive a 
diploma of secondary school teacher of a specific subject in grades V 
to X. Graduates of teacher institutes (uchitel’skie instituty) have 
the right to teach in grades V to VII only. The honorary title of 
“Teacher of Merit” is awarded to teachers by the Presidium of the 
USSR Supreme Soviet in recognition of their work in education. 


Appointment 


Following his graduation from one of the teacher training institu- 
tions, a student is assigned for a period of 3 years to a school requesting 
a teacher with his type of training. At the end of his obligatory 
teaching assignment, the teacher may be transferred to another school 
through choice or consent or may leave the profession. Some teachers 
apply for postgraduate study in education at this time. Appoint- 
ments and transfers are handled through the director of the regional or 
territorial department of education or by the minister of education 
inan autonomous republic. 

The function of teacher training programs is not only to graduate 
future teachers but to prepare them to be leading forces in their com- 
munities. If a student is assigned elsewhere than to his native region, 


*Narodnoe Khozyaistvo SSSR, p. 222-23. 
‘Conversation with the RSFSR Deputy Minister of Education, March 31, 1956. 
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he is given some orientation information about the area. If it ig gy 
agricultural community, he is supposed to be informed on its agricul. 
tural problems and the equipment used. He should also know what 


the people are like and principal community activities, interests, anq 


traditions. Soviet teachers are expected to be active participants jp 
community projects and to help solve various problems that arise. Jy 
villages the teacher usually is a link between the Party-State and the 
local inhabitants. 


In theory, Soviet teachers receive their appointment for life or unti] 
eligible for retirement and pension after 25 years of service. In prac. 
tice the Soviet teacher has no job security should the local department 
of education or Party committee file a complaint for “incompetence,” 

In practice, according to the RSFSR Deputy Minister of Educa. 
tion, most teachers in the Soviet Union earn about double their bag 
salary because they work twice the number of hours specified 
Teachers in the cities frequently teach a double shift. In rural areas, 
where there is ordinarily only one shift, teachers instruct young 
people and adults in evening schools and in part-time programs, 

Besides extra remuneration for additional hours of teaching, they 
may receive extra pay for hours spent in such duties as: Checking 
written exercises and examinations; setting up and checking labor- 
tory work in physics and chemistry classes; supervising experimental 
work in connection with natural science classes; acting as the school 
librarian if one is not on the staff; acting as class counselor ; and direct: 
ing extra-curricular clubs or activities, Teaching up to 2 hoursa 
day which is done by a school principal is paid at the hourly rate. 

Soviet teachers are paid by the State under a graduated scale for 
various categories of teachers. These categories depend upon: (I) 
Length of teaching service, (2) education, (3) grade level and subject 
taught, and (4) particular place in which they are teaching. Report. 
edly a teacher who has graduated from a 4-year pedagogical higher 
educational institution and teaches one of the basic subjects in grade 
VI earns more than a teacher of art or music who graduated from a} 
year higher educational institute of the arts or from a conservatory, 
A teacher in the city school earns more than one in a country school, 
while a teacher in a country school receives housing including fuel and 
light, and if he has dependents, he is supposed to receive an allotment 


of land and grazing rights for such livestock as he is allowed to own} 


Certain isolated areas of the USSR, such as the Yakutsk Autonomou 
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Republic or the more remote districts in the Irkutsk Province, are ex- 

ted to have 20-percent wage differentials. Teachers working in 
schools beyond the Arctic Circle in such places as Murmansk, Arch- 
angel, or in the far northeast in Kamchatka or Sakhalin are supposed 
to receive a 50-percent automatic increase in their base salary as are 
teachers of certain tribes of northern peoples and certain other ethnic 
minority groups. Teachers in kindergartens and the grades in these 
isolated areas are supposed to have periodic leave to vacation in metro- 

litan or resort areas. As noted earlier, teachers in schools for 
children with mental and physical handicaps, by law are supposed to 
receive a 25-percent increase in their base salary to compensate for 
difficulty of their work. The honorary title of “Teacher of Merit” 
entitles the holder to an additional 100 rubles a month, as does the 
possession of an advanced academic degree.® 


Other Benefits 


After 25 years of service, a teacher is supposed to receive a pension 
equal to 40-percent of his most recent base salary, whether he retires or 
continues to teach. He is supposed to retain his salary during illness, 
receive medical attention, and have a 2-month summer holiday. 


Trade Unions 


Covering the Soviet teaching profession are three trade unions: The 
Union of Preschool Workers, the Union of Workers in the Primary and 
Secondary Schools, and the Union of Workers in Higher Educational 
Institutions." Membership in one of the three is open to those associ- 
ated with education, whether directly as a teacher, or indirectly, as, for 
example, school doctor, nurse, librarian, bursar, cafeteria worker, or 
janitor. 

Membership fees are listed as 2 percent of base salary.. Although 


*N. A. Pomanskii, Finansirovanie Prosveshcheniya, p. 30-31 and 74. Reso- 
lution of the USSR Council of Peoples’ Commissars and the Central Com- 
mittee of the Communist Party, No. 875, Aug. 11, 1943, “O Povyshenii Zarabotnoi 
Platy Uchitelyam i Drugim Rabotnikam Nachal’nykh i Srednikh Shkol,” Intro- 
duction of the USSR People’s Commissariat of Finance and the VTsSPS, Nos. 
581 and 1847-n, Oct. 3, 1945, “O Povysshenii Zarabotnoi Platy Rabotnikam 
Detskikh Sadov.” 

"For additional information in English, see I. I. Grivkov, “Professional Or- 


ganizations,” The Year Book of Education (London: Evans Brothers Ltd., 1953), 
p. 413-17. 
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membership is said to be voluntary, information available indicates. 


that the eligible group belongs. Within each union there exist 
fessional associations devoted to a particular field or level, such as an 
association of literature teachers, of chemistry teachers, or of primary 
schoo] teachers. 

The three teachers’ trade unions are considered to represent the 
body of workers in Soviet educational establishments and are char 


with responsibility for coping with needs of their members. Teachers ' 


trade unions have a dual function which differs from that of trade 
unions in the US. They represent the will of the Communist Party 
and Soviet State and a force to compel the teaching profession to carry 
out the directives of the Party and State. They are expected to exer. 
cise an active role in drafting legislation relating to the profession; 


once legislation is enacted they are required to support it actively 


whether or not the legislation is favorable to the profession. 


Organizational Components 


Component parts of teachers’ trade unions—whether local schoo | 


branches or district or regional organizations—have commissions ¢on- | 
cerned with teaching techniques. workload and pay of teachers and 
others in the educational system, cultural activities, housing and wel- 
fare, labor protection, and social insurance. Members of thee 
commissions consist of paid full-time workers and of teachers who ar | 
said to volunteer their services. 

The Labor Protection Commission maintains labor-protection in. ' 
spectors in the individual school administrations. 

Members of the Commission on Teaching engage in activities relat- 
ing to standards of the profession throughout the country. They 
work on: (1) Dissemination of information on teaching techniques 
of educators considered to be outstanding; (2) making available ex. 
perienced teachers to assist new teachers; and (3) planning for con- | 
ferences to be conducted on teaching methods. This commission sees 
that teachers enroll in available night or extension programs. 

Members of the Cultural Commission are charged with attending 
to the cultural needs of teachers and their families. A sizeable part 
of the money allocated in the State budget for cultural measures is 
channeled into these commissions of the trade unions. A major item 
in such funds is provided for the construction, maintenance, and op 
eration of some 200 “Palaces” or “Houses” of Culture for teachers 
located in the larger cities and regional centers. 

Approximately once a month a “Rural Teachers’ Day” is supposed 
to be held by these club houses. Teachers from the outlying areas | 
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come to attend lectures on science, literature, and art, and visit the 
theater or cinema, or attend performances by teachers’ amateur 
ups.° 

ie cultural commissions also maintain a reported 245 libraries and 
some 5,000 mobile libraries which make the rounds of some of the rural 
districts. They maintain some 20 odd vacation hotels, 9 health sani- 
tariums (in the Crimea, the Caucasus, on the Volga, and elsewhere) 
plus some 200 summer camps for children of members. About 15 per- 
cent of the members are reported to belong to some 3,000 sports clubs 
sponsored by cultural commissions. Educational-cultural work or- 
ganized among the local population by the cultural commissions is 
said to use the services of about 50 percent of the Nation’s teachers as 
lecturers and as leaders of circles and projects. . 

The Social Insurance Commission is supposed to help union mem- 
bers obtain medical treatment and is charged with responsibility for 
} information programs on the prevention of sickness. During illness, 

a union member is authorized to receive from the social insurance fund 
an amount equal to his average monthly pay. ‘Fhe money for this 
, fund is reported to come from an assessment which is then allocated 


hod by the State to the director of each school in the amount of 6 percent 

col of the monthly payroll. A member who bears a child is supposed to 
and receive money to cover the cost of a layette and her salary for 3 months 

wel of authorized maternity leave. The justification of claims and the 

het | amount to be paid as compensation to teachers injured or disabled are 

Mt | determined by the social insurance commissions. From trade union 
funds come such pensions as are paid to teachers with 25 years of serv- 

| I ' jee and the money to maintain some 40 homes for retired teachers. 

Other functions of the teachers’ trade unions include the organiza- 

elit: tion. and operation of credit unions from which members are sup- 

They posed to be able to obtain money outright in cases of misfortune or 

iq" borrow money on a long-term basis to buy furniture, clothes, and 

son, 

COn- | 

a Professional Journals 

part Soviet teachers have professional journals devoted to various fields 


res 8 and levels. For example, teachers in the secondary schools have 
‘item access to such journals as Mathematics in the School, Physics in the 
dop School, Nature Study in the School, Geography in the School, Chem- 
hers istry in the School, the Teaching of History in the School, Foreign 

Language Training in the School, The Russian Language in the 


posel School, and Literature in the School. Published from 6 to 12 times 
areas 


Ibid., p. 417. 
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a year in editions sufficiently large for school libraries to keep them on | 


hand, these journals are intended to provide a means for exchanging 
ideas on techniques, reporting on research, and presenting Party and 
State communications. 

The same services are rendered by the journals devoted to a par. 
ticular educational level, such as: Herald of the Higher School, The 
Primary School, Preschool Education, and a journal] devoted to parent. 
teacher problems—7'he Family and the School. 


The professional triweekly newspaper 7'eachers’ Gazette, the joint — 
organ of the republic ministries of education and the Primary and | 


Secondary Teachers’ Trade Union, publishes articles, notices, pictures, 
and items of interest to teachers. 

Setting the political tone for the Soviet educational world, is the 
monthly journal Soviet Pedagogy, the organ of the RSFSR Academy 


of Pedagogical Sciences. Its pages contain the major articles of the | 


Nation’s most respected educators and other pedagogical authorities, 
Sections are devoted to general educational theories and practices 
history and development of pedagogical ideas, book reviews, articles 
on teacher training and the practice teaching of education majors, 
and reviews of research in Soviet pedagogical higher educational 
institutions and the Pedagogical Academy’s research institutes. 

In addition, the educational publishing houses of the various re 
public ministries of education and the RSFSR Academy of Pedagogi- 
cal Sciences issue books and pamphlets on teaching, manuals on 
methods, and collected works by teachers describing experiences in 
handling particular problems. 

Regional conferences in January and August are scheduled for all 
teachers, heads of schools, members of local departments of education, 
members of education ministries, and representatives of Party organi- 


zations concerned with schools. There, results of the previous semes | 


ter’s work are summarized and recognition is given for achievements 
considered outstanding. Party-State policies which will affect the 
teaching program in the next term are presented and discussed, 


Sample textbooks or pilot projects are scheduled for trial by teachers | 


in designated schools. 


The Teachers’ Cooperation Service (Metodicheskie Kabinety) in | 


district centers caters to teachers in the district by organizing associa- 
tions of teachers of grades V—X according to subject taught. Veteran 
teachers direct these associations. Their purpose is to make available 
knowledge gained through experience, draw up typical lessons for 
young teachers, prepare model lesson schedules and plans for the 
coming term, arrange exhibits of work done by district school children, 
display new books and visual aids, and maintain a library. 
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Conclusion 


ILLIONS of school age children, variety in racial strains and 
cultural traditions, diversity in climate and topography, con- 
centrated centers of population, and sparsely populated remote areas 
are some of the factors affecting educational policy in the USSR and 
in the USA. 

The principle of free and universal education has been adopted as 
a national policy and is in process of implementation in the USSR 
today. The same principle is traditional with the people of the USA 
who have had it in practice for generations. 

Diametrically opposed are the philosophical bases from which edu- 
cational theory, programs, and procedures have evolved in the two 
countries. Authoritarianism characterizes the Soviet philosophical 
base; the goal of education is to meet the needs of the State. Consti- 
tutional representative democracy characterizes the philosophical base 
on which the people of the USA govern themselves. In theory and 
in practice, the individual is of surpassing worth and the goal of 
education is the development of each person as an individual with 
freedom and with opportunity to choose his life’s work in his best 
interests. 

The Soviet Union is an accretion of separate entities on which there 
isan overlay of Russian language and Communist Party control. As 
amatter of educational policy, the USSR one-Party-State capitalizes 
on the linguistic and cultural heritage of minority groups which re- 


_ sist assimilation. The USA is an amalgamation of heterogeneous 
_ nationalities electing to establish their homes in the United States, and 


ofnative-born population. The democratic educational systems in the 
USA are crucibles in which many nationalities fuse in language and 
in culture. 
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Neither country has a national ministry to control education. Ip 
the USSR the Communist Party, consisting of about 3 percent of the 
total population, is the minority group which directly and indirectly 
controls education through a mechanism which centralizes power at 
the top. In the USA control of education is vested in the people in 
each of the States at the local and State levels. The US Office of 
Education provides leadership—not control. It encourages under. 
standing of and responsibility for policy development, management, 
and operation of local and State educational systems by the people 
themselves. It promotes agreement on common goals, administers 
grants in specific fields, and conducts educational research. On the 
basis of research findings, it provides authoritative information to the 
profession, the States, and the general public. 

Soviet educational-cultural planned budgets embrace a range of ac- 
tivities which include on the one hand schools and institutions of 
higher learning, and on the other, clubs, radio, press: television, 
movies, theaters, and the like. Educational expenditures reported 
in the USA relate exclusively to schools and institutions of higher 
learning. 


Education as it is understood in the USSR has no exact parallel in | 
the USA. Preschool programs—nurseries and kindergartens—are | 


an integral part of the national economy of the USSR. Nurseries are 
health centers for the care of children and the release of the time of 
mothers for work and other activities in the interests of the Soviet 
State. Kindergartens are educational centers providing similar child 


care and similar release of the mothers’ time for productive activity 


deemed appropriate by the Soviet State. In the USA child care 
establishments are social welfare centers including in their programs 
child care assistance to those mothers who are breadwinners as well | 
as homemakers. Nursery schools provide programs to serve the 
health, social and educational needs of 4- and 5-year olds. They are 
partly or entirely independent of the public school system though an 
increasing number cooperate with the public school system and re 
ceive assistance in staff training, counseling, and other services. Kin- 
dergartens are an integral part of the educational systems in the USA. 

General primary-secondary education in the USSR consists of a 
prescribed 10-year, 6 day a week program of studies subordinated to 
the interests of the regime in the formation of a communist society. 
In the USA the prescribed elementary curriculums and the secondary 
curriculums of prescribed and elective courses extend over a 12-year 
period, 5 days a week, in the interests of the development of educated | 
citizens able to contribute as individuals and in groups to their own | 
welfare and to that of society as a whole. 
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In the USSR pupils are expected to participate in extracurricular 
work-activities sometimes known as “voluntary-compulsory” pro- 
grams. These work-activities are centrally controlled and integrated 
with the primary-secondary curriculum for the benefit of the State. 
In the USA extracurricular activities are school activities which usu- 
ally develop in keeping with the interests of the children. In general, 
they originate spontaneously and result in educational dividends for 
the children. On their own initiative, youngsters who have reached 
the minimum age for work—generally 16 years for non-hazardous oc- 
cupations—may engage in paid part-time work after school hours and 
in paid summer employment. 

The USSR Party-State aims to determine, through its national 
planning mechanism, the skills which are needed and the proportion 
of the student population to be trained in each skill. The more bril- 
liant student in the USSR has some individual freedom of choice; the 
State retains control over curriculum content and methods of instruc- 
tion and distribution of students among academic fields, adjusting all 
to suit prevailing political doctrine and current manpower require- 
ments of the Soviet economy. Political indoctrination normally is 
included in course content throughout the curriculum—in the natural 
and social sciences, in language and literature, in the arts, and in the 
other disciplines. In addition, specific courses in the fundamentals 
of the prevailing political doctrine are required of students regularly 
enrolled in institutions of higher learning. Students are expected 
to interpret their studies from the point of view enunciated by the 
State. Natural sciences and mathematics receive major emphasis. 

Students in the USA are free to explore the various vocational and 
professional fields. According to their capacities, they are free to 
elect any field of employment in which they can meet the technical 
requirements; they may change their individual jobs or positions and 
shift from one field to another in keeping with their own interests 
and desires. Under the guarantees provided by the Bill of Rights 
in the Constitution of the USA, they are free to make their own politi- 
cal interpretations whether or not these interpretations are consonant 
with those of the political party in power. 

Vocational education in the USSR usually is terminal training for 
a specific job or type of work needed by the State. Vocational edu- 
cation is provided in schools administered by the Chief Directorate 
of Labor Reserves under the USSR Council of Ministers and in schools 
organized by the ministries and agencies for their own employees and 
for workers for whom they are operationally responsible. Vocational 
education in the USA is an integral part of public school offerings at 
the secondary and technical levels. Vocational training in the USA 
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is on- and off-the-job training provided by organizations and agencies 
concerned with the specialized training of their employees or by insti. 
tutions assisting individuals in their efforts to advance themselves, 

Semiprofessional schools and technicums in the USSR are respon- 
sible for preparing students to render a single specific “support” sery- 
ice to persons considered qualified in a professional field. Advanee- 
ment from semiprofessional to professional status is unlikely in the 
USSR. Semiprofessional training in the USA is sufficiently broad 
to help individuals acquire professional knowledge and techniques 
essential for employment in their chosen field and is prerequisite to 
study leading to full professional status. Advancement from semi- 
professional training to professional training and status is common 
inthe USA. 

Higher education in the USSR aims to prepare qualified special- 
ists—with the accepted political point of view—to serve the needs of 
the State. Diploma work for which no degree is awarded, roughly 
approximates the level of the thesis requirement for the first profes- 
sional degree inthe USA. For researchers and teachers a degree may 
be awarded at each of two successive levels after advanced or post- 
graduate study. The first or candidate of sciences degree may be 
awarded after a 3-year course roughly approximating the level of 
the doctoral programs in the USA. Those recognized in the Soviet 
scientific and academic world may be permitted to enroll in the ad- 
vanced postgraduate program leading to the second or doctor of 
sciences degree. 

In summary, service to the Soviet State is exacted from students in 
the USSR in return for State-provided educational programs. Asa 
surcharge on their economy, the people of the USA provide educa- 
tional programs for their own advancement and welfare and, in turn, 
for the welfare of society as a whole. 
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ad U.S. DEPARTMENT OF HEALTH, EDUCATION, AND WELFARE- Office of Education 

ues international Educational Relations 

Washington 25,D.C. 

non No. 9 December 1958 

‘ial- PROGRAMS IN SECONDARY TEACHER EDUCATION IN THE USSF 

s of 

thly The preparation of teachers for schools of general education is cur- 

f _ vently a subject of lively discussion in both the educational and the gen- 

LeS- eral press in the United States. Allusions to and comparisons of teacher 

may training in other countries, especially in the Soviet Union, are frequent. 
With the aim of helping to supply basic data and information about teacher 

ost- | education for secondary schools in the USSR, the Office of Education is 

> be issuing this report. The data presented here are primarily drawn from of- 

y ficial curriculums, or "study plans" (uche lany), issued jointly by 

1 of the Ministry of Higher Education of the an the Ministry of Educa- 

wild tion of the Russian Federation (RSFSR). 

-ad- A brief statement on the present structure of teacher training in- 
stitutions in Russia may help to define the position which these study 

r of programs occupy in the Soviet teacher education process. Teachers for 
kindergarten and grades I-IV are prepared st pedagogical schools of two 
types: the 2-year school (now the main type, of which there are over 280) 

ts in based on 10 years of general education, and the -year school based on 7 
years of general education. 1/ For grades V-X, teachers are educated at 

Asa S-year pedagogical institutes based on 10 years of general education; as 

uca- of 1957, there were 20), of these institutes and an additional 1) institutes 
for teaching foreign languages. These colleges have all but supplanted the 

turn, former system of 2-year teacher institutes (of which there remained but 2 


in 1957) for preparing secondary school teachers. 2/ 


1/ U.S. Department of Health, Education and Welfare. Office of Education. 
Bulletin 1957, No. 1). Education in the USSR (Washington: U.S. Govern» 
ment Printing Office, 1957), p. 205-c0/, gives examples of curriculun 
offered at these schools. 


2/ Rane 40 let_narodnogo obrasovaniia v SSSR (Moscow: Uchpedgis, 
» Pe 
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In addition to the 5-year pedagogical institutes, the universities, 
particularly since 1955, have supplied increasing numbers of secondary school 
teachers for single’subject work. The development in Soviet teacher training 
concepts over the past decade has been directed toward ever increased prepara. 
tion for teachers, especially at the secondary level. Evidently this policy has 
led to a lengthening and an intensification of the preparatory program, and to 
greater use of university facilities for teacher education. In this process, the 
balance bewteen pedagogical requirements and subject-matter requirements has bee, 
sharply tipped in favor of the latter, in terms of actual course work. 


Prograns of Study 


Although the programs of study for pedagogical institutes are established 
by decree to be applicable for all institutes, local training facilities and 
needs sometimes require modifications of official plans. In practice, therefore, 
the total number of hours in a particular curriculum may not be distributed 
exactly as indicated in the program of study. For the purposes of general study 
and analysis, however, the programs as published represent substantially what is 
in effect in all pedagogical institutes in the USSR. 


The period of education for each “specialty” program, except physical 
education (four years), is five years or ten semesters. The student carries a 
light academic load during the last year, but he has a number of other hurdles 
to pass over. Final course examinations are given at the end of the ninth 
semester, followed by state examinations during the tenth. The second cycle of 
teaching practice is scheduled either during September-October or February~April 
of the last school year, at the discretion of the institute. Industrial arts or | 
production training, where required, are taken during the tenth semester. 


All the study programs, except physical education, consist of two or three 
more or less related disciplines. For example, Russian language, literature, and 
history are combined into one program of study; so are mathematics and physics; 
and biology, chemistry, and fundamentals of agriculture. In principle, this 
double- or triple-profile preparation seems to resemble the major-minor prograns 
offered in American teacher education. In terms of actual curricular structure, 
however, the Soviet program aims at depth in each major subject while devoting a 
minimum of time to general educational subjects. 


In order to compare curricular structures between the pedagogical insti- 
tutes and the university, two study plans for Moscow State University have been 
reproduced and appear in the appendix to this report after the section on peda- 
gogical institute study plans. Comparative data show that the university pro- 
gram gives little place to questions of theory, history, and methodology of edu- 
cation. 


Examinations and Project Work 


Four state examinations are required in each program upon completion of 
the regular educational and training program. One examination, the History of 
the Commmnist Party of the Soviet Union, is the same for all students. The 
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gmination on pedagogy is aiso required of all, but it is modified in each pro- 
to include methods of teaching one of the major subjects of that particular 

course of study. The remaining two examinations each cover one of the major 

gubjects, one of which is prescribed by the official program of study, with the 

second being sometimes prescribed and sometimes chosen by the student, 

othe provisions in the official program. 


Most of the subject courses terminate either in a course examination 
(eksamen), a8 distinguished from the final state exam, or in a report (zachét), 
gi sometimes in both. Both exercises are normally given orally, but the report 
jg actually less rigorous and less important than the examination. The report 
pay Lest 5 minutes or a half-hour, at the professor's discretion. 


Special projects (kurs raboty) are required pieces of research work 
done on several of the or c es or fields of study in the student's 

- Special projects are ncrmally required in the second, third, fourth, 
ad fifth years; exceptions to this scheduling occur in the program for Russian 

» literature, and foreign language, where projects fall only in years 

7 a and 5 and in the program for physical education where project work is 
scheduled only during the third and fourth years. The student must complete one 
project in education, and for this work he may choose one of the following 
gecial fields: (a) methods of teaching a major subject, (b) pedagogy, and (c) 
paychology. Each of the other projects must be done on a particular theme in the 
gubject majors for the particular program. For example, in the program of phys- 
ies and fundamentals of production, the student must do a project on general 
physics in the second year, one on general physics or astronomy in the third 
year, and one on general physics or theoretical physics in the fourth year. 
furing the fifth year he does the project on education. 


Two special seminars and two svecial courses which each student is re- 
to take are evidently intended both to widen and to deepen the student's 
mastery Of his major subject areas. An idea of their nature may be gained from 
considering sample special courses and seminars offered for the program 
fussian language, literature, and foreign language: , 


1. Special courses in particular specific problems of 
contemporary Russian language or historical grammar 
(fundamentals of orthography, punctuation, grammati-~- 
cal style, etc.) 

2. History of grammatical studies. 

3 History of Russian linguistics. 

Children's literature. 

5. History of Russian literary criticism. 

6. Theory of literature. 

7. Literature of the peoples of the USSR. 

8. Special courses on individual authors or individual 
themes. 
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Each program of study offers optional courses among which the student is 
required to choose a course in special practical training (praktikum) in extra. 
curricular and outside-school activities. Students in the ma cal-scientis. 
ic programs are required to take two such courses, and those in the lan 
history programs must have three. The extra-curricular and outside-school actiy, 
ities include organization of clubs devoted to studying various subjects (natup 
radio and electronics, languages, mathematics, artistic subjects, etc.), cultura] 
and athletic activities, utilization of leisure and vacation time for educations 
purposes, bulletin board displays, lectures organized at factories or on col. 
lective farms on educational or propaganda themes, and others. 


In certain programs students have special field work assignments to do, 
An idea of the amount and kind of work required can be gained fromthe schedule 
established for summer field practice in the following program for geography~ 
biology: 


Semester in 
Subject Which Scheduled Number of days (6 hrs. per day) 


Fundamentals of soil culture 
Geomorphology with hydrology 
Physiology of plants 
Geography of plantlife 
Complex practice in physical 

geography 
Methods practice at an 

agro-biological station 

and in the special 

school geographical area 8 12 
Practice in complex physical 

and economic geography in 

a region distant from the 

location of the institute 8 30 
Methods practice on the 

school plot and in the 

special school 

graphical area 9 12 


2 
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Field practice is conducted in small groups of 12-15 persons. Where very 
complex exercises are called for, as in economic geography and physical geogra- 
ply, field excursions are conducted at some distance from the school sites in 
order better to observe and study particular details of subject matter studied. 


For purposes of general study and analysis, the complex, official cur- 
riculums (uchebnye plany) for the various programs have been simplified and re- 
constructed Into the Following five columns of data arranged in tabular forn. 
The column under Subject lists the names of courses required and offered and the 
iinds of special training received; the second column, Hours, gives in succes- 
sion from left to right the number of hours devoted to Ta) lecture periods, (b) 
laboratory, and (c) practical exercises, special classes or excursions; under 
the column headed Semester, each semester in which course work is scheduled is 
indicated by number; and under Reports and Exams, the total number of each kind 
of test appears opposite the name 0 course requiring the examination. To 
cite anexample, in Table "A" which follows, the course "Histcry of the CPSU" 
(Communist Party of the Soviet Union) requires 120 hours of lectures, no labora- 
tory classes (indicated by a dash), and 104 hours of practical york; is given 
during semesters 1, 2, 3, and hs and requires two reports (zachet) and two ex- 
minations. Where no activities are scheduled for a particular type of class 
session or test, a dash has been used to indicate this. 


William K. Medlin 
Specialist for Eastern Europe 
International Educational Relations 


Nellie Apanasewicz 
Assistant, Eastern Eurcpe 
International Educational Relations 
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Pedagogical Institute Programs 


12. Introduction to the 
study of literature 


1,2,3h 
5565758 


1,2,3,b 


1,2 


3,4 


1 


1 


Semesters Reports Bxam 


48 
| Subject 
1. History of CPSU 120/-/LO 2 2 
2. Political economy 98/-/ 42 2 | 
3. Dialectical and histori- 
cal materialism 80/-/ 60 [i | 2 
Logie 26 5 1 
5+ Psychology 50/-/ 3, 1,2 - 1 
6. Pedagogy 70/-/ 50 3,4 | 1 
7+ History of pedagogy Su/-/ 18 5 - 2 
8. School hygiene 18/-/\18 6 1 
9+ Foreign language -/-/A,0 7 1 
10. Introduction to 
linguistics Su/-/ 26 
ll. Russian language: 
O1d-Slavonic YO/=/ U9 ° 
; Study of dialects 16/-/16 2 = 
: Historical grammar 60/-/6. i 
Contemporary Russian 162/=-/254 2 
Wis of 14 
22/-/20 9 1 | 
— 
| 
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Subject 
13. Russian literature: 


Hours 


Spoken folk-literature 15/-/ 12 
Ancient Russian lit- 


erature 36/-/ 12 
Literature of the 

XVIII century 45/-/ 12 
Literature of the XIX 

century 113/-/ 60 
Literature of the XX 

century 30/-/ 
Soviet literature 75/-/ 20 

14. Foreign literature 

Ancient literature 32/-/ - 


Literature of the 
Renaissance, Middle 
Ages, and XVII century 38/-/ - 


Literature of the XVIII 


century 32/-/ 
Literature of the XIX 
century 82/-/ 
Contemporary Literature 66/-/ 
15. Ancient History 106/-/ Su 
16. History of the Middle 
Ages 108/-/ 70 
17. Modern History 17h/-/ 90 
18. Modern history of the 
East 86/-/ 20 
19. History of the USSR 290/-/10 
20. Methods of teaching 
Russian 52/-/ 48 


Semesters 


1 


1,2¢ 


565758 


9 
1,2,3,4,5,6 


4555657 


Reports Exams 
- 1 
- 
- 1 
2 1 
- 
- 1 
1 - 
1 
1 - 
- 1 
- 1 
1 1 

a 
1 1 
1 2 
- 1 
3 
1 1 


Fy 
2 2 
2 
i 
2 
| 4,556 
1 
1 7 
1 8,9 
2 
2 
3 
1 
546 
657 
1 
| 
| | 
1 
| 
| 
} 
| 
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Subject Hours Semesters Reports 
21. Methods of teaching 
literature 38/-/ 32 = 6 7 1 
22. Methods of teaching 
history 32/~/ 32 5,6 2 


23. Special courses 
(Russian language, 
literature, history) 130/-/ - 75859 - 


2). Special seminars 
(Russian language, 


literature, history) -/-/168 7,89 2 
25. Special training -/-/\48 1,2 
26. Physical education 1,2,3,h 
Total Hours: 2538/-/1896 
Teaching practice: 
Pioneer camps 3 weeks in semester 6 
Schools 8 weeks in semester 73 


8 weeks in semester 9 
Optional courses (examples): Hours 


Practical training in conducting 
extra-curricuiar anc outside 


school activities 100 
Latin 68 
A modern Slavonic language 60 
Literature of the People's 

Democracies 
Museum science 40 


History of culture 


Practical training in 
expressive reading 


| 
Exams 

| 
| 
| 
B 
| 
| 
| 
| 60 | 
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optional courses (cont'd) 


practical training in con- 
struction of visual aids 


Improving sports ills 


foreign language (in years 
ItI-Iv) 


Music and singing 


Individual instruction in 
playing musical instruments 


B. Russian Language, Literature 
and Foreign Languaze. 


Subject 


‘1. History of CPSU 
2. Political economy 


3. Dialectical and historical 
materialism 


Psychology 

5. Pedagogy 

6. History of pedagogy 
7. School hygiene 


8. Introduction to 
linguistics 


9. Russian Language: 
Old Slavonic 
Study of dialects 
Historical grammar 
Contemporary Russian 


250 


Hours 
120/-/L0k 
98/=-/ 42 


80/~/ 60 
50/-/ 34 
70/-/ 50 
54 /-/ 18 
18/-/ 18 


5u/-/ 26 


40/-/ 49 
16/-/ 16 
60/-/ 61 
162/-/254 


Semesters 
1,2,3,4 
S, 6; 7,8 


7,8,9 
1,2 
3oh 


3 


51 

Reports Exams 
2 2 
2 2 
1 2 
° 1 
1 
1 
1 
1 
1 
1 1 
3 3 


Hours 
420 
| 
250 
| 
| 
| 
6 
| 
| 1,2 
| 
| 
| 
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Subject Hours Semesters Reports Exams 
7 History of literary 
Russian 22/-/ 20 9 1 
. 10. Introduction to the 
study of literature 0/-/ 20 1 - 1 


11. Russian literature: 


Spoken folk-literature 5/-/12 1 - 1 
Ancient Russian 
Literature 36/-/12 2 1 é 
Literature of the 
XVIII century ys/-/ 12 3 1 
Literature of the 
xIx century 113/-/ 60 4,556 2 1 
Literature of the 
| XX century 30/-/ - 7 - 1 
Soviet literature 75/-/ 20 8,9 i 


12. Foreign literature: 
Ancient literature 32/-/ 2 1 


Literature of the 
Renaissance, Middle 


Ages, and XVII century 38/-/ - 3 - 1 
Literature of the 
XVIII century 32/-/ - 4 1 F 
Literature of the 
XIX century 80/-/ - 5,6 - 1 
Literature of recent 
times 68/-/ - 7,8 - 1 } 
13. Foreign language /-/1562 3 9 
1h. Latin off @ _ 1,2 1 “ 
15. Methods of teaching 
Russian 52/-/ 48 = 5657 1 1 


16. Methods of teaching 
literature 38/-/ 32 556 2 
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| Subject Hours Semesters Reports Exams 
17+ Methods of teaching 
| foreign language 40/-/ 30 = 6,7 1 1 


18. Special courses 
(Russian language or 
literature 8L/-/ 99° - 1 


19. Special seminars 
(Russian language or 


literature -/-/T% 8,9 2 “ 
20. Special training -/-/48 1,2 1 - 
21. Physical education -/-~ALO 1,2,3,4 
Total "16927-7268 
teaching practice: 
Pioneer camps 3 weeks in semester 6 
Schools 8 weeks in semester 7; 
8 weeks in semester 9 
(ptional courses (examples): Hours 
Logic 70 


Practical training in conducting 
extra-curricular and extra- 


school activities 100 
A modern Slavonic language 60 
literature of the People's 
Democracies 60 
Practical training in expressive 
j reading 60 
| Improving sports skills 420 
| Choral singing 250 


Individual instruction in playing 
misical instruments 250 
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. Fore suages . 
Subject Hours Semesters Reports 
1. History of the CPSU 120/-Aloh = 1,2,3,h 2 2 
2. Political Economy 98/-/ 42 546,758 2 > 
3. Dialectical and historical 
materialism 80/-/ 60 7,8,9 1 2 
4. Fsychology 50/-/ 3h 1,2 1 
5+ Pedagogy 70/-/ 50 354 1 1 
6. History of pedagogy Su/-/ 18 5,6 - 1 
7. School hygiene 18/-/ 18 7 1 ad 
8. Introduction to linguistics 80/-/ - 1,2 - 1 | 
9. Latin -/-/60 1,2 1 
10. Methods of teaching foreign 
languages 50/-/ 70 56,728 2 z 
11. Phonetics of foreign 
language 20/=/418 1.523 9557 3 
12- Grammar of foreign language 60/-/518 1,2,35,4,5,6,7;8 5 3 
13. Fractical training in 
spoken (foreign) language - /-/85)  1,2,3,h,5,6,7,9,9 6 é 
1h. Analysis of texts and 
written practice - /-/u76 3 2 
15. Translation -/-/70 8,9 2 - 
16. Lexicology 3L/-/ 30 556 1 1 | 
17. History of language 52/-/20 7,8 1 . | 
18. Literature in the foreign 
language studied 96/-/ - 45556 1 1 
19. Second foreign language - /-/800 


20. Recent history of countries 
of Tanguages studied 36/-/ 1 } 


, 


SCIENTIFIC MANPOWER AND EDUCATION 55 


Subject Hours Semesters Reports § Exams 
Exans 21. Special training -/-/ 48 3 1 * 
2 22. Physical education -/-/140 2,3,h 
2 03. Practical training in 
audio-visual techniques 30/-/ 46 1,9 y! « 
2 Total Hours: 482) 9,87-73876 
1 Teaching practice: 
1 Pioneer camps 3 weeks in semester 6 
1 | Schools 6 weeks in semester 7; 
10 weeks in semester 9. 
optional courses (examples): Hours 
1 
Practical training in extra- 
eurricular and extra-school 
activities 100 
a History of the country of the 
Language studied 60 


\ History of the culture of the 


j country of the language studied 40 


: Geography of the country of the 
language studied ho 
Russian language 120 
2 Literary style ko 
. Special course in philology 120 
1 | Special seminar in philology 120 
1 ‘Foreign literature ho 
Improving sports skills 420 
Logic 70 
: Choral singing 250 
- } Individual instruction in playing 


musical instruments 250 
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D. Mathematics and Mechanical Drawing. 


Subject Hours 
1. History of the CPSU 120/-/ 10h 
2. Political Economy 98/-/ 
Psychology 50/-/ 3h 
5+ Pedagogy 70/-/ 50 
6. History of pedagogy 5h/-/ 18 
7+ School hygiene 18/-/ 18 
8. General physics 160/130/66 
9. Astronomy 54 /-18/ - 

10. Theoretical mechanics 56/-/ 56 

11. Mathematical analysis 20h/-/ 220 

13. Theory of functions of a 

real variable 50/-/  - 

1h. Analytical geometry 86/-/ 86 

15. Differential geometry 50/-/ 1b 

16. Projective and descriptive 

geome try 78/-/ 32 


17. Foundations of geometry 5u/-/ 
18. Higher algebra 
19. Foundations of arithmetic  38/-/ 
20. Theory of numbers 36/-/ 
21. Special courses (elective) 


10 


10h/-/ 104 


2h 


Semesters 


1,2,3,h 
55657,8 


1,2 

35h 

5,6 

6 
3545556 
9 

758 
1,2,35h 


Reports 


2 2 
1 2 | 
| 
| 
4 2 
| 
1 1 
| 
7,8 ~ 1 
1,2 2 2 
: 5 - 1 
; 5,6 1 1 
m 9 - 1 
1,2,3 2 
m5 - 
| - 8,9 2 - 16 


~ 


Subject 


ematics or methods of 
mathematics 
machines 

2h. Elementary mathematics 


25. Methods of teaching 
mathematics 


' 26. History of mathematics 
27. Special practical 
training (surveying 


mathematical models, 
calculation) 


drawing, with methods 
of teaching 


29. Fundamentals of machine 
technology 


30. Educational movies 
33. Foreign language 
32. Thysical education 
33. Special training 
Total Hours: 4290 
Teaching practice: 
Pioneer camps 
Schools 


Indust rial 
Optional courses: 
Practical training in extra- 


curricular and extra-school 
activities 
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Hours Semesters 


22. Special seminar in math- 


-/-/ 118 6,7,8,9 


23. Algorithms and computing 


50/-/ = 
180/=16/206 1,2,3,455,657 


92/-/ 102 6,7,8,9 
48/-/ - 8 


/u6/ 7,8,9 


28. Projective and technical 


48/168/ - 1,2,354,556 


34/-34/ 12 1,2 

- /-j6/- 7 

- /-/ WO 1,2,3,4 

= /-/ WO 

-/-/ & 
2050/518/722 


3 weeks in semester 6 


6 weeks ins emester 7; 
10 weeks in semester 10 


2 weeks in semester 10. 


Hours 


Reports 


» 


57 


Exams 
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: Optional courses (cont'd) Hours 
Foundations of modern algebra Me) 
Topology ko | 
Analysis of functions 4o 
Variational calculus | 
Vector and tensor anal ysis ie) } 


Methods of mathematical physics Ke) 
Methods of approximate calculations 0 


Nomography Me) 

Theory of surfaces | 
Theory of probability ko 

Mathematical statistics Re) 

Mathematical logic 

History of modern mathematics Lo 

Selected topics in elementary 

mathematics 
Foreign language (in years III, 

Iv) 140 
Improving sports skills 420 
Choral singing 250 
Individual instruction in playing 

musical instruments 250 


Theory of (surface, superficies) 40 


1 
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| Mathematics and Physics. 


Subject Hours 

1. History of the CPSU 120/-/ 104 
2. Political economy 98/-/ ke 
4. Psychology 50/-/ 
5. Pedagogy 70/-/ 50 
6. School hygiene 18/-/ 18 
7. History of pedagogy Su/-/ 18 
8, Mathematical analysis 20h/-/ 204 
9, Analytical geometry 86/-/ 86 
10, Projective and descriptive 

geometry 78/-/ 32 
ll. Foundations of geometry Su/-/ 10 
12. Higher algebra 10/-/ 88 
13. Theory of numbers 36/-/ 12 


1h. Foundations of arithmetic 36/-/ - 


15. Theory of functions of a 
real variable 50/-/ - 


16. Theory of functions of a 
complex variable Su /-/ - 


17. Special seminar in math- 
ematics or special 
practical training in 
physics - /-/ 


84 


18. Elementary mathematics 180/-16/204 


19, Methods of teaching 


mathematics 92/-/ 102 


59 
Semesters Reports Exams 
1,2,3,h 2 2 
5,6,7,8 2 2 
7,8,9 1 2 
1,2 ~ 1 
35h 1 
6 1 + 
5,6 = 1 
1,2,3,4 4 
1,2 > 2 
5,6 1 1 
9 - 3 
1,2,3 2 2 
6 1 
7 - 1 
6 - 1 
5 1 
8,9 2 & 
152535455 9557 4 3 
6,7,8,9 3 1 


| 

| 
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Subject Hours Semesters Reports Exans 


20. Special practical training 
(mathematical models, 


surveying, calculation) - /-92/- 1,8,9. 3 
21. Mechanical drawing 18/-68/- 1,2 2 
22. General physics 2535455 4 4 
23. Theoretical mechanics 56/-/ 56 7,8 1 1 
2h. Astronomy Su/-18/- 9 | 
25. Methods of teaching 
physics 60/100/ 50 6,7,8,9 3 1 
26. Practical training in 
school work-shops with 
elements of technology of | 
materials 32/150/ 6 4,556 3 | 
27. Electrical and radio i 
engineering 48/ 80/12 7,8 2 ” 
28. Machine technology with | 
practical training in 
auto-tractor technology 54/130/ 6 2 
29. Educational movies 7 
30. Special course (elective) 5)/-/ - 9 1 
31. Foreign language - /-/ WO 1,2,354 3 
32. -Physical education - /-/ 140 1,25354 4 - | 
33. Special training -/-/ 1 
34. Pedagogical practice in 
extra-curricular activity- /-/ 6 5 2 - 
Total Hours: 4,818 2114, /894,/1810 


Teaching practice: 


School 6 weeks in semester 7; 
10 weeks in semester 10 


Industrial 2 weeks in semester 10 i 


| 


4 
\ 
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ams Qptional courses: (Examples): Hours 


practical training in extra- 
curricular and extra-school 


activity 100 
° Methods of mathematical physics ho 
4 Differential geometry 
1 Theory of probability ko 
1 Methods of approximate calculation 0 
Algorithms and computing machines 0 
Modern algebra Fe) 
Nuclear physics 
Physics of semi-conductors and 
| dielectrics 4o 
| History of physics ho 
History of mathematics 
- Selected topics in elementary 
mathematics 
F Special topics in the methodology 
1 } of physics 4o 
- | Improving sports skills 420 
- Foreign language (in years IIT 
140 
Choral singing 250 
| Individual instruction in playing 
musical instruments 250 


41502 O—59——»5 
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F. Physics and the Fundamentals of Production. 


Subject Hours 
1. History of the CPSU 120/-/ 104 
2. Political economy 98/-/ 2 
oy 
4. Psychology 50/-/ 3h 
5. School hygiene 18/-/ 18 
6. Pedagogy 70/-/ 50 
7. History of pedagogy Sh/-/ 18 
8. Foreign language -/-/ W0 
9. Physical education -/-/ m0 

10. Analytic geometry 88/-/ 70 

11. Mathematical analysis 232/-/ 178 

12. Methods of mathematical 

physics 56/-/ 20 

13. Mechanical drawing 18/ 68/ - 

General physics 272/ 160 

15. Theoretical physics 218/-/ 116 

16. Theoretical mechanics 64,/-/ a 

18. Special course in physics ; 

(elective) Su/-/ 

19. Astronomy with methods of 

teaching 100/ 60/ - 
20. Methods of teaching 


Semesters Reports 
1,2,35u 2 
5,6,7,8 2 
75859 1 
1,2 = 
6 1 
34h 

5,6 = 
1525354 3 
1,2,35h 4 
1,2 1 
1,2535h 2 
1,2 2 
253,455 
6,7,8,9 
5,6 1 
8,9 2 
9 - 
5,6 1 
6575859 3 


2 
2 
: 2 
1 
1 

1 
2 
1 

1 

1 

| | 
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Subject Hours Semesters Reports Exams 
91. Methods of teaching courses 
on the bases of pro- 
duction 12/ 32/ 26 75859 5 ~ 
22. Educational movies -/ \8/ - 4 1 - 
23. Technology of metals 
and materials with 
practical training in 
school workshops 56/ 6 1,2,354 
2. Technical mechanics 48/ 32/ 6 7,8 - 1 
95. Machine technology with 
practical training in 
autotractor technology 54/130/ 6 7,8,9 1 1 
26. Electrical technology 38/ 70/ 6 5,6 2 a 
27. Radio technology ui/ 70/ 6 7,8 2 ‘i 


28. Pedagogical practice in 
extra-curricular 


activities - /-/ 6 5,6 1 
29. Special Training - /-/ 48 1 1 
Total Hours: 1530 


teaching practices 


Schools 8 weeks in semester 7; 
8 weeks in semester 10. 


Industrial in-service 
training in repair work- 
shops, factories, and 
electric plants, and at 
mechine-tractor stations 3 weeks in semester 6; 
, weeks in semester 10. 


Optional courses: (Examples) Fours 
Practical training in extra- 
curricular and extra-school 
activities 100 


Improving driving skills 
(automobile or tractor) 80 
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Hours 

Nuclear physics ko 
Physics of semi-conductors and 

dielectrics 


Physics of electronic phenomena 4o 


Special course in optics 40 
Hydroaerodynamics 4o 
Geophysics 
History of physics 4o 
Special topics in the methodology 

of physics 40 
Improving sports skills 420 
Foreign language 1,0 
Choral singing 250 
Individual instruction in playing 

instriwents 250 


) 
} 
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g, Biology, Chemistry, and the Fundamentals of Agriculture 


Subject Hours Semesters Reports Exams 

| 1. History of the CPSU 120/-/ 10h 1,2,3,h 2 2 
f 2. Political economy 98/-/ 2 5,6,7,8 2 2 

3, Dialectical and historical 
materialism B0/-/ 6 7,859 1 2 
Psychol ogy 50/-/ 3h 1,2 1 

5, Pedagogy 70/-/ 50 3,h 1 1 
| 6, History of pedagogy Sh/-/ 1B - 1 
| 7. School hygiene 18/-/ 18 6 1 - 
8, Inorganic chemistry 120/114/- 1,2 2 2 
| 9, Analytic chemistry 18/ 132/ - 3,4 2 ° 
10. Organic and biochemistry 96/- 4,5 2 2 
11, Foundations of physical 
: and colloidal chemistry 78/ 64/ - 5,6 2 1 
} Pundamentels of chemical 

technology 56/ 32/- 8,9 1 1 

13. Botany 140/ 130/ - 152,354 3 3 
4h, Physiology of plants 80/ 60/- 5,6,7 2 1 
| 15. Bases of agriculture 110/ 110/ - 55657,8 2 3 
16. Mechanization of 
agriculture 2h/ 96/- 5,6,7,8 2 - 
{ 17. Zoology 140/ 130/ - 1525354 3 3 
«4B, Histology with 
embryology 36/ 36/ - 1 
19, Human anatomy 38/ 52/- 5 1 1 


.20. Physiology of man and 
animals 100/ 80/- 7,8,9 3 2 


| 

‘ 

| 
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Subject Hours Semesters Reports Exes 4% 
| 
: 21. Darwinism 50/ 20/ - 7,8 1 a 
22. Geology 110/ 50/ - 1,253 1 2 


23. Methods of teaching 
chemistry 50/ 106/ ad 657,859 2 1 


2. Methods of teaching 
natural science and 
fundamentals of agricul- 


ture 62/ 106/ - 6575859 3 1 
25. Special practical training 
(elective) -/ 112/ - 8,9 1 * 
26. Special course (elective) \48/-/ - 9 1 - | 
27. Foreign language - /-/ 1,253,5h 3 1 | 
28. Physical education -/-/ 1,2,3% 4 
29. Special training -/-/ 8 3 1 

: 30. Pedagogical practice in | 
extra-curricular 
activities -/-/ © 5 1 ‘ 

Total Hours:%4119 715267750 | 


Teaching practice: 


Schools 6 weeks in semester 7; 
10 weeks in semester 10. 


Field work 6 weeks in semester 2; 
6 weeks in semester ,; 
7 weeks in semester 6. 


Working experience with the i 
bases of agriculture and i 
methods of teaching natural 
science and the fundamentals 
of agriculture 8 weeks in semester 8. b 


Workshop experience in 
Chemical technology 2 weeks in semester 10. 


| 
| 

| 
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qptional courses: (Examples) Hours 


practical training in extra- 
curricular and extra-school 
activities 100 


geography of plant-life with 
fundamentals of ecology o 


Geography of animal-life with 
fundamentals of ecology Ke) 


Genetics and breeding of 
agricultural animals and 


plants Lo 
Agricultural entomology 
Agricultural microbiology 4o 
Apiculture 4o 
Mineral resources ko 


Chemistry of complex compounds 30 


Selected chapters in the technology 
of inorganic substances 30 


Practical training in construction 
of visual aids 


Improving sports skills 420 
Foreign language (in years III 
and IV) 140 
Choral singing 250 
Individual instruction in playing 
msical instruments 250 
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| 

| | | 
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HR. Geography and Biology 
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18. 


Subject 
History of the CPSU 
Political economy 


Dialecticai and historical 
materialism 


Psychology 


History of pedagogy 
- School hygiene 


Fundamentels of topography 
and cartography 


Fundamentals of general 
earth science 


Physical geography of 


the USSR 


Physical geography of 
the parts of the world 


Economic geography of the 


USSR 


Economic and political 
geography of foreign 


countries 


Practical training in the 
study of regions 


Methods of teaching 


georraphy 
Chemistry 
Botany 
Zoology 


120/-/ 10) 


98/-/ 


80/-/ 60 
50/-/ 
70/-/ 50 
18 
i8/-/ 18 


68/ 
136/ 
148/ 


96/ 


68/ - 
68/ = 
46/ 26 
38/ 26 


4S/ 47 


32/ 30 
64/ - 


52/ - 
/ - 


140/ 130/ - 
140/ 130/ 


Semesters 
1,2,3,4 
3545556 


75859510 


253 
1,253 
5,657.8 
55657 


6575859510 


7,8,9,10 
8,9 


7,8 
1,2 
1,2,35h 
152,354 


| | 
Hours Report. 
<eports Exans 
2 2 
2. 2 2 
2 2 
S. 35h 1 
7 7 1 
1 | 
1 2 
10, 
| 
~ | 
| | 1 | 
12. | 
2 2 
138/ 2 2 
- / 2 
1. 
52/ 1 
16. | 2 
= 2 2 | 
| 
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Subject 
19. Physiology of plants 


20. Physiology of man and 
animals 


91. Human anatomy 
92, Darwinism 


23. Methods of teaching 
natural science 


2. Fundamentals of 
agriculture 


25. Geology 

26. Elements of soil culture 
07, Geography of animal life 
28. Geography of plant life 
29, Educational movies 


30. Astronomy 


Hours 


52/ - 


100/ 80/ - 
38/ 38/ - 
50/ 20/ - 


60/ 


52/ - 
120/ 50/ - 
39/  39/ = 
38/-/ 
38/-/ 
-/ 36/- 
38/ 18/ - 


jl. Special course in geography 


or biology (elective) 


32. Special practical training 


and special seminars in 
geography or biology 
(elective) 

33. Pedagogical practice in 
extra-curricular and 
extra-school activities 

34. Foreign language 

35. Physical education 

36. Special training 


Total Hours: 


- / 100/ - 


-/-/ © 
-/-/ 140 
-/-/* 40 
-/-/ 48 
2347/1314 7623 


69 
Semesters Reports Exams 
5,6 1 1 
75859510 3 2 
5 1 1 
9,10 1 
7,8 1 1 
556 2 1 
1,253 1 2 
4 1 - 
5 1 
5 1 - 
1 - 
1 i 
9,10 1 pM 
9,10 1 - 
5,6 1 
1525354 2 1 
1,253 - 
5,6 2 


| 
| 


70 SCIENTIFIC MANPOWER AND EDUCATION 


Practice teaching: 


Schools 6 weeks in semester 8; 
10 weeks in semester 9. 


Summer field work 7 weeks in semester 2,),8; 
6 weeks in semester 6. 


Optional courses: (Examples) Hours 


Practical training in extra- 
curricular and extra-school 


activities 100 
History of geographical dis- 
coveries ho | 
Geography of population ie) 
Economic cartography 38 


Methods of geographical field 
observations 40 


History of the national economy 


of the USSR 80 
Ecology of plants 
Feology of animals Re) 
Apiculture 4o 
a Sket ching 40 
Construction of visual aids 60 
. Practical study of agricultural 
machinery 60 
Improving sports skills 420 
Foreign language(in years III 
and IV) 140 
Choral singing 250 
Individual instruction in playing 
musical instruments 


J 

| 

pT 

| 
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1, Physical Education 


Subject Hours Semesters Reports Exams 
1. History of the CPSU 120/-/ 104 1,253 54 2 2 
Political economy 98/-/ 3545556 2 2 
3. Dialectical and historical 
materialism 80/-/ 60 5,6,7,8 1 2 
. Psychology (including 
psychology of sports) 50/-/ 50 1,2,8 1 1 
Pedagogy 10/=/ 50 1 1 
| 6, History of pedagogy Su/-/ 18 5,6 1 
Foreign language -/-/ WO 1,253 5h 3 1 
| §, Chemistry 5L/ 50/ - 1,2 1 2 
9, Human anatomy 60/120/ - 1,2 2 2 
10, Human physiology 150/106/ - 35h 55 3 2 


ll. Methods of teaching 
human anatomy and 
physiology 20/ 20/ 4 5,6 1 - 


12, General biology with 
fundamentals of 


Darwinism 66/ 46/ - 1,2 - 1 
| 13. General hygiene and 
physical exercises 60/ 40/ 2h 5,6 1 1 


| lh. Physical therapy, medical 
supervision, athletic 


massage 60/ 90/ - 6,7,8 3 1 
15. Organization and history 
of physical culture 70/-/ 26 7,8 1 1 
| 16, Theory and methods of 
physical education 60/-/ 82 4 55,6 2 1 


| 11. Gymnastics (fundamental, 
athletic, and acrobatic) 


and teaching methods 30/-/ 370 15253 595565758 1 
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Subject Hours st 

ae 18. Light athletics and teaching 

methods: 


a. period of theoretical 
instruction 30/-/ 218 1,3,5 3 2 


b. period of field 
activities (10/-/ 70) - (2) - 


19. Sports and teaching 
methods: 


a. period of theoretical 


instruction 30/-/ 2hk 15253 5l4959657,8 1 
b. period of field 
activities (10/-/ 6) (2) P 
20. Skiing: 


-8. period of theoretical 
instruction 20/-/ 18 5 1 1 


b. period of field 
activities (10/-/ 19) - (2) + 


21. Ice-skating and teaching 
methods S2 2,3 1 1 


22. Active games and teaching 
methods: 


a. period of theoretical 
instruction W/-/ 46 1 


b. period of field 


23. Swimming and methods of | 
teaching: 


a. in the period of 
theoretical instruc- 


tion 10/-/ 72 2535h 
b. period of field 
activities (10/-/ 78) - (2) (1) 


| 
| 
; 
| 


(1) 


Practice Teaching: 


Pedagogical practice in school 
in physical education, with 
exemption from studies in 
third year: 6 weeks in semester 6. 


Pedagogical practice in school 
in physical education, 
anatomy, and physiology 
with exemption from studies 
in third year 8 weeks in semester 7 


Winter study camp 
(gimnii uchebnolagernyi 
sbor) 3 weeks in semesters 
2 and 


Summer study camp 
(letnii uchebnolagernyi 
sbor) 4 weeks in semesters 
2 and 


Summer tourist excursion 
(letnii turistskii pokhod) 10 days in semester 


In pioneer camps 3 weeks in semester 6 
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Subject Hours Semesters Reports Exams 
9. Musical and rhythmic 
training -/-/ 82 1,2 1 - 
95. Tourism: 
b. Tourist outing (- /-/ 80) - (1) - 
96, Special training -/-/ 3 1 
Total Hours: 3446 747271760 
(564) (66) (498) 


cane 
2 
4 
1 
4 
| 
| 
| 
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Optional courses: (Examples) 

Practical training in 
improving sports skills 
(for first-class athletes 
and masters of sports) 

Automobile racing 

Figure skating 

Rowing 

Bicycle racing 

Shooting 

Fencing 

Group folk and ballroom dancing 

Athletic equipment 

Cinema - photography 

Choral singing 


Individual instruction in playing 
musical instruments 


Semesters 


1253945565758 
35455 

3,45 

1,2 

1,253 

253 5h 

5,6 


Hours 
— 


900 
109 
70 
60 | 
60 
70 
100 
7 30 
35455 80 
250 
250 
} 
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University Programs 


Subject Houre 
1. Political economy 112/-/ 100 
2. Dialectical and historical 

materialism 80/-/ 60 
3. History of CPSU W/-/ 80 

History of philosophy 10/-/ - 
5, Psychology 20/16/ - 
6. Pedagogy 64/-/ 
7. Methods of teaching history 30/=/ 20 
§. Teaching practice - /-/ & 
9, Foreign language - /-/ 270 

10. Latin - /-/ 20 

11. Old Russian - /-/ 30 

12. Beses of archeology ho/-/ - 


13. History of primitive 
society and bases of 
ethnography 228/-/ - 
lj. History of the USSR 24,0/-/ 220 
a. Period of feudalism 
b. Period of capitalism 
c. Period of socialism 
15. History of the ancient 
East, Ancient Greece and. 
Rome 78/-/ 72 


16. History of the Middle Ages 76/-/ 60 


| 4. Hist for title of teacher of history in second school 


75 


Semesters Reports Exams 
1,2,3,4 2 2 
- 2 
5 565758 2 2 
9 
5 - 1 
6 - 1 
7 1 - 
9 1 - 
1,253 2 1 
1,2,3 1 1 
1 1 - 
1 - 1 
1 1 - 
15253545556 2 2 
456 1 2 
1,2 1 3 
354 1 1 


a 
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Subject Hours Semesters 
17. History of the Southern 
and Western Slevs 4,5 


18. Modern and contemporary 
history 220/-/ 556,7,8 


19. History of foreign 
countries in the East 
(Middle Ages; modern 


and recent times) 170/-/ = 3,6,7,8 
20. Physical education and 
sport - /-/ 136 1525354 


21. Elective subjects 
(Distsipliny po 


vyboru) 216/-/ 380 4,556,7,8,9 
Total Hours: 31460 TTS” 
Optionel courses (Fekul'tativnye 
disteipliny) 


List of optional courses is to be 
determined by the Faculty Council. 


Practical Training: 
Prectical class work and activities 
(study of monuments of material culture); 
archivel work) 
June 16 - July.1, in semester 6 


Teaching practice: 
Feb. 15 - March 30, in semester 8 


Practical cless work end activities 
(work in archives and museums) 
Jan. 3-23, in qemester 9 


Revorts 


_ 
1 
- 3 
a 
8 
| 
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Be Physiology of Plents (for title of teacher of biology and chemistry in 


1. 


19. 


Subject 


Fundamentals of Marxism- 


Leninism 


Political economy 


Dialectical and historical 


materialism 
Pedagogy 
Methods of teaching 


biology and chemistry 


Foreign language 
Higher mathematics 


Physics 


Inorganic and analytical 


chemistry 
Organic chemistry 


Physical and colloid 
chemistry 


Soil science and 
fundamentals of 
agriculture 

Human anatomy 

Botany 

Zoology 

Microbiology 

Biochemistry 

Physiology of plants 


Human and animal 
physiology 


41502 O—59— —6 


Hours 


Ub/-/ 80 
100/-/ ho 


80/-/ 60 
/-/ 


36/ 38 
- /-/ 270 
50/-/ 60 
72/ 96/ - 


BLATL/ - 
5u/ 72/ - 


36/ 


26/ - 
30/ 3h/ - 
- 
120/176/  - 
38/ 26/ - 
L6/ - 
72/ 68/ - 


90/ 60/ = 


77 


Semesters Reports Exams 
1,2,354 2 2 
5565758 2 2 
75859 > 2 
6 

7 1 io 
12535455 6 p 
1,2 1 
35k 1 2 
1,2 1 1 
3 1 
5 1 
- 1 
2 
1525354 1 3 
152,354 - 2 
4 1 
5 - 1 
5,6 = 1 
5,6 > 1 


1 — 
| 
5. 
Te 
5. 
9. 
13. 
1. 
15. 
16. 
17. 
| 


ng 
4 
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Subject Fours Semesters 
20. Darwinism and history of 
biology 94 /-/ 36 «6,7 
21. Genetics and fundamentals 
of selection 30/ - § 
22. Biophysics 9 
23. Plant growing 52/-/ 57 
2h. Cytology and fundamentals 
of embriology 30/ 2/ - 7 
25. Ecology of plants 36/-/ - 6 
26. Large practicum - / 380/ - 7,859 
27. Optional courses 182/ 66/ 32 6,7,8,9 
28. Physical education and 
sports -/-/ 1h 1525354 
Total Hours: 390 1770/1518/ 652 
Teaching and practical training: 
Practical training: 9 weeks in semester 8 
Teaching practice 6 weeks in semester 9 


Special study sessions: 


Practical study in botany, 
zoology and fundementels of 


agriculture 12 weeks in semester 2 end 
Educational-production 
practice 6 weeks in semester 6 
Optional courses (exemples) ‘ours 
Foreign language 160 
Latin 120 
Physical education and sports 220 


Psychology 32 


Revo: 
Zeports Exans 


0 
1 
1 
1 
3 
3 3 
4 | 
| 
{ 
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gptional courses (examples): (Cont'd) Hours 
Educational-scientific 


1 cinematography and photography 36 
Special departmental subjects 140 
1 
1 
1 


| 
3 
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The CHatrMan. Mr. King, do you have some more questions? 

Mr. Kine. I did. 

Mr. Furron. Goright ahead. Iamsorry. 

The Cuatrman. Mr. Fulton isthrough. Go ahead. 

Mr. Kina. Let me pursue this just a little further. 

Naturally, we are interested in this committee in any possible fune. 
tion that the Federal Government can have in helping this picture 
out. I realize this gets us into what might seem to be a political ap. 
proach to this, and yet I am trying not to make this a political ques. 
tion. 

But I am interested, of course, in how a committee such as this, or 
wherein the Department of Health, Education, and Welfare could be 
helpful in raising the standards. 

Now, back in my State, Utah, traditionally we loathe any Federal 
interference with local education, and yet I am becoming increasingly 
convinced that States by themselves either don’t have the capacity or 
else they don’t for other reasons raise their own standards, except in 
isolated cases. 

It would seem it is the national, united effort that is required to raise 
national standards—that States have a tendency not to raise them 


by themselves. So would you discuss, if you care to, the degree to 


which you think this calls for a national effort, a united effort ona 
national basis, to raise standards, or whether you think it can be done 
pretty much on a local basis? 

Mr. Carteton. Well, I certainly don’t want to try to dodge the ques. 
tion. I do think it is a difficult one to answer with any high degree 
of confidence. I don’t think that dollars alone will result in this ele- 
vation of standards that you are calling for. I honestly feel that no 
group is more committed to this notion than the teaching profession 
itself. 

Now, I am speaking really for those teachers who prepare to be 
teachers, who have committed themselves to a career in the profession. 

I think important efforts are underway. Whether they will pro- 
duce fruit as rapidly as you would like is problematical. The chief 
State school officers organization is working on this problem. 

Well, let me give you one example. Right after the passage of the 
National Defense Education Act, a conference was called at Michigan 
State University. Within 3 weeks a publication was off the press sug- 
gesting standards, criteria for the selection and the purchase of equip- 
ment for science, math and modern foreign languages. 

Now, to the extent this conference and production of a report can in- 
fluence people and get them to move, this will be valuable and useful. 
Frankly, I perhaps haven't thought about it enough, but I just don’t 
know how we can step up the tempo, the rate at which this improve- 
ment will be brought about. It seems to me that this is pretty much 
our national way of behaving, that the interested or the concerned 
groups and the concerned or interested citizens bring their views to 
bear and provide services and assistance. 

Dr. SmirH. May I comment? I think you certainly raised a very 
crucial question, Mr. King. In fact, in my rather brief experience in 
working with title 3 under the National Defense Education Act in 
trying to carry out what we believe to be the intent of Congress, we 
run head-on into this philosophy of local control. 


- 


. 
| 
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As a matter of fact, of course, the legislation in itself is a measure 
of Federal control, because it identifies the areas which will be sup- 

rted in the local school curriculum. 

Mr. Kine. Isn’t it true, for example, that the various State legisla- 
tures are under continual pressure to cut the education budgets to the 
bone, and into the bone, and they are competing with other States on 
matters of budget and lowering taxes? It is an unpleasant job to have 
to raise school budgets. ‘The State sometimes show themselves indis- 

to take on that unpleasant job, and as a result, standards do 
particularly in outlying areas, remote areas, where they can’t 
continually compare their standards with those of others. 

Mr. Carteton. Yes. 

Mr. Kina. The first thing you know, after 20 to 30 years, they have 
slipped badly and maybe don't even realize it. 

Mr. Carteton. That is right. 

Mr. Kine. They think their standards are wonderful and yet, na- 
tionally speaking, they are substandard. 

Mr. Carterton. Well, there certainly are tremendous discrepancies 
in the products of our schools. In a study carried out by the Univer- 
sity of Chicago, a Mr. Bloom—I have forgotten his first name—re- 
peated a study 10 years apart on 25,000 high school graduates. He 
did this in 1946 and in 1956, In every area there was improvement. 
The students did better in 1956 by a significant value. 

The greatest improvement, incidentally, was in mathematics. But 
I thought one of the most revealing portions of his study was that in 
some States as many as 80 percent of the students were below the 50th 

reentile or the median in the best States in the group. 

We talk about equality of opportunity and educational offerings, 
and yet our students come out with this kind of background. They 
are tremendously handicapped in some areas, 

In the long haul, I think we would pin our faith on better teachers, 
in correcting this situation. But that is a long haul. 

Mr. Quietey. Would the gentleman yield ? 

Mr. Kina. Yes, I yield. ; 

Mr. Quictey. Mr. Carleton, in that connection, within the past 
week the president of CBS-TYV, in talking about an entirely different 
subject, has come pretty close to what I consider to be the basic 
strength and the basic weakness of the American education system. 
He was justifying CBS’s attitude on Mr. Murrow, in connection with 
Mr. Murrow taking an extended leave, and he said CBS must cater to 
the millions and not to the thousands. | 

Now isn’t this our situation in our educational system in this coun- 
try! Everything Mr. King says is true about the children in Europe 
who are fortunate enough to get the type of school he went to. But 
you go through European countries and you find the average son of 
the average, ordinary fellow is lucky if he gets beyond maybe the 
fifth or sixth grade. 

The fortunate few who get beyond that get an education that I think 
we have to concede is of a standard well above the kind that can be 
gotten in the public or private schools of this country. 

No matter how good our teachers become and no matter how many 
good teachers we get, we are still going to dilute our standards for the 
simple reason that our educational system has to cater to the millions 
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and not to the thousands. So vis-a-vis a bright, young boy in Penp. 
sylvania or Utah is not going to have at age 16 the same number of 
years of Latin or the same number of years of German or the same 
number of years of science that his opposite number in England oy 
Germany or France might have. 

Mr. Carterton. Well, I am not sure that this follows 100 percent, 
We may suffer somewhat by comparison with a much more highly ge. 
lected, and a much smaller group, in some of the other countries you 
referred to. But so far as our own schools are concerned, it is my 
feeling—and I think this is reported by Mr. Conant in his current 
book on the American high school—that any high school of 400 to 509 
students or more—there is a floor, which I think he puts at about 300, 
perhaps, but with 400 or 500 students, there is no reason why a group. 
ing, a multiple-track system should not be offered. 

Now I taught in such a school in New Jersey for 10 years, in a high 
school of about 500 students. We had two tracks in English, two in 
science, and two in math. I taught students in both tracks. I would 
stack my work accomplishment with these students in the more highly 
selected group in science against any school, private or the High 
School of Science in New York City. 

Mr. Quietry. But in connection with that, don’t you find that that 
is a rather difficult system for a school board to put across in the 
average community ? 

Mr. Carterton. Yes, you are certainly right. There are a number of 
factors that are difficult to cope with. 

Mr. Quieter. “I resent that my Johnny isn’t in there.” 


Mr. Cartetron. That is part of it. And I think we wil] have to face | 


it, that many school people have been opposed to homogeneous group- 


ing. They have argued that all of the students of all of the people | 


should be thrown together all of the time. 

Well, now, we don’t do that when we select a football team. We 
select on quality. But there is this mixing up. If we select our science 
students on the basis of their ability and group them together for this 
class period, there are many other opportunities for them to rub minds 
and elbows with the students of other characteristics. 


But you are certainly right. This is not easy todo. In many situa. | 


tions there are adverse factors at work to prevent this. 

Mr. Quiciey. I am not against getting as many well-qualified teach- 
ers as we can possibly get. 

Mr. Carteton. Yes. 

Mr. Quietey. By the same token, I don’t believe—even if we did 
that, we would, ipso facto, have a solution to the problem. 

Thank you. 

Mr. Kine. I would like to ask just one more question and then I 
am through. 

From your experience, do you think it possible for the Government 
to carry out its aid-to-education program through aid to school con- 
struction and Federal scholarships, and the like—to carry- out such a 
program without interfering with academic freedom ? 

Mr. Carterton. I should think it certainly would be possible. Iam 
rather naive in this, I suppose, lacking knowledge. It would seem to 
me that it ought to be a very simple thing to provide financial sup- 
port to the States, through the State departments of education, and 
thence to the local school systems, and trust to the good judgment of 
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the States and the local school systems to use this financial support to 
best advantage as called for in many thousands of varying situations. 

Whether it means improving teacher salaries or up-dating their 
hooks—you look at the copyright dates of some of the books your 
youngsters are using here in Montgomery County. 

Now I don’t believe we can sit here in Washington and develop a 
formula that will cover all of the multitude of specifics. But if we 
could bolster the financial support through the present existing system 
at local and State levels, I should think this could be done with no 
Federal finger on instruction or curriculum or academic freedom. 

The CuHairmMaAn. I want to ask you this: Actually, is that the best 
approach to this problem! Just speaking, or thinking out loud, 
haven’t we, as a nation, sort of undervalued scientists, up until the last 
few years! Haven't we sort of looked down on instead of looked 
up to science as a profession? Haven’t we looked down upon the 
long-haired, wild-eyed man who we referred to as a scientist, and is 
that conducive to getting young people to go into a scientific life 

rogram / 

So asking you the same question in a little different way: Isn’t our 
approach to it to educate the public generally—not so much finan- 
cially, because everything we go into is money. That is what we hear 
on every program—money. Isn’t it a question of educating the pub- 
lic to the essential, fundamental value of science as a life occupation 
for our people and placing the position of scientists in a position of 
prestige and influence in a community? What would you say about 
that 

Mr. Carteton. Yes, I think there is a great deal of truth in this. 
I do think, however, that this lack of regard for the professional scien- 
tist has really been overdrawn. It seems to me, as I look back through 
the years, that youngsters in school have always had a liking for 
science. They have respected the scientist. They have looked upon 
this as a rather important calling. 

Now the way the world situation has developed, we have had to step 
up the production of career scientists, engineers and technicians. 

This developed rather suddenly. Unfortunately it reached its peak 
coincident with the low birth rate of the midthirties. So our man- 
power was down and our needs were up. We really went into a tailspin 
onthis. I don’t think I should get into the hassle, but I think the over- 
all result has been good. It has been good for schools and it has been 
good for the profession. 

Dr. Smith wants to comment further. 

The CuatrmMan. Dr. Smith. 

Dr. Smirn. I would like to second what you say, Mr. Brooks. Not 
only do we need an enhancement for the status of the professional 
scientists, but I would like to see an enhancement of the role of the 
teacher in our society. 

In other words, going into science as a scientist is much more respect- 
able than going into science, as far as the teaching of it is concerned. 

There is another comment that I would like to make, that is related 
to on supply and demand paragraph that Mr. Carleton referred to 
earlier. 

World War II had a disastrous effect on science teaching because 
of the fact that about 75 percent of our teachers were men, and ob- 
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viously many of them—and I was one of them—left the classroom fo, 
the armed services. 

Science has not been, in our society particularly, an attractive voea. 
tion for women, and we have not anywhere near the number of bright 
and intelligent young women studying to be science teachers that we 
ought to have. I have often maintained in some of our professional 


society meetings that our great hope to ever have enough qualified | 


science teachers is to attract an increasing number of smart young 
women into this field. 

Very few of them, particularly in the physical sciences, enter, 
There are more of them that will become biology teachers. But we 
rarely find women physics teachers and women chemistry teachers, 
especially physics. 

The CHarrMAN. Doesn't that go back to what I said ? 

Dr. Smiru. Yes, sir. 

The CuHarrman. When I was younger I remember four profes. 
sions—there were four professions that everyone thought of. One 
was the ministry; second, the medical; third, the soldier; and the 
fourth was the teaching profession. Now, you don’t hear so much of 
teaching as a profession. Haven't we rather fallen by the way in not 


rating up the value of instruction, and merry scientific instruc. 
li 


tion. And can’t we do a tremendous lot by exto ng the virtues of 
teaching in science and becoming scientists? You might even say as 
a patriotic duty to the country. What would you say to that? Of 
course, when you get down to the final analysis, they save more money, 

But I think there is another thing, too. A soldier on the battlefield, 


I found—you can give him a raise in pay, but a medal for his services | 


sometimes means far more than a raise in pay. And sometimes an 
appreciation of the value of scientists might mean more in promotion 
of the program of educating scientists than the pay. 

I am not trying to set one against the other, but I would like to 
have your reaction further on that. 

Dr. Smiru. It was your comment that prompted me to mention 
this cultural stereotype against women in the science field. I think 
you are absolutely correct that anything we can do to give status and 
recognition to these people is certainly a step in the right direction. 

Some of our programs in the National Science Teachers Associa- 
tion are designed with exactly that purpose in mind: Our star 
awards, our pupil award program, both of these are designed to give 
people recognition, with the idea that this is an encouragement for 
others to come into the program and get in the science field. 

Mr. Mr. Chairman. 

Mr. Wo r. I have a question here, but Mr. Hechler wants to leave 
and he had a question to ask. 

The Cuatrman. Mr. Hechler and Mr. Riehlman. Mr. Riehlman, 
do you have to leave ¢ 

Mr. Rrexi_man. I would like to follow up on your question. 

The CHarrMan. Mr. Riehlman, I recognize you. 

Mr. Rieuiman. As to the number of women that are employed in 
the profession, do you have the percentage of women that are in the 
teaching profession in our country as compared to the number of men 
that are in the teaching profession / 
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Mr. CartETon. I don’t have precise figures at my command. In the 
overall, if we consider elementary school and high school, women out- 
number men considerably. 

In certain fields, such as English and social studies, women are very 
heavily involved, or predominant. But as Dr. Smith pointed out, in 
science we tend to find women clustered in either the junior high 
school level, general science, or perhaps biology. But chemistry and 
physics, where the shortages are very large, and particularly the way 
science has moved today, where the demands are very great—this is 
where we do not find women in any really large numbers. 

Mr. Rrex_man. Well, hasn’t it been true through the years that 

ple who take up the teaching profession, women particularly, felt 
that they had a calling to that field? That was something that they 
felt was of particular interest to them and that they could give some- 
thing themselves to the children of our country in the teaching pro- 
fession 

Mr. Carteton. Well, this is a little hard to say. I think it is true 
forsome. On the other hand and, the number of women who enter and 
then leave for marriage—some return later, to be sure. The turnover 
is very large. 

Mr. RrextMan. Well, in comparison to the women, then, what do 
you have to say about the men? Do the men who are teaching feel 
that they have a special calling to that and are dedicating their lives 
tothat field of activity ? 

Mr. Carteton. In the main, I think this is true. The men who go 
into the business seriously, who prepare for it and who stay with it, 
really have a dedication to it. 

Dr. Smirn. On the other hand, if I may cite one specific ex- 
ample—— 

Mr. Yes. 

Dr. Suirn. If I may talk about my native State of Kansas for a 
moment, the average professional life of all science teachers in the 
State was just under 9 years. 

Mr. Rrreutman. Of all science teachers? 

Dr. Smirn. Of all science teachers. 

Mr. Male and female? 

Dr. Smirn. Yes, sir. Which indicates that we have a very heavy 
attrition. Many of the people go into industry, but a considerable 
number of them—again, science suffers from so many problems. Since 
most of the science teachers are men, more of them are lost to adminis- 
tration than from other fields. A lot of our people go into administra- 
tion. Not so much that they want to leave classroom instruction, but 
because they can’t afford the luxury of the salary differential which is 
maintained. 

Mr. Rreniman. Then it is true, probably, that we are getting medi- 
oere teachers in the field of science ? 

Dr. Surrn. We are getting some, certainly. Perhaps, as I indi- 
cated before, only 50 percent of them might be considered—and this 
wey rough estimate—fully qualified for the positions which they 
vold. 

I have before me data from Michigan, which shows that 1 percent 
of the chemistry teachers had no college chemistry training at all. 

Mr. Rrentman. And they were teaching chemistry ? 
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Dr. Smirn. And they were teaching chemistry. And this is no 
an atypical illustration. I could show you the same sort of data fop 
Kansas, only the percentage would be higher. 

Mr. Carterton. Doesn’t this mean, Dr. Smith, that in most cases 
these teachers have been employed or have been assigned to teach q 
class or two as an alternate to closing out the class? I mean the prin. 
cipal or the schoo] authorities have had to decide, “Do we use the 
best teacher we’ve got or do we close out the course?” 

Now, this is a debatable question. Many would say you are better 
off without the course than the kind of instruction you are giving 
these youngsters. In some cases I would agree. 

Dr. Smirn. That isthe choice, really. 

Mr. Carueron. Yes. 

Dr. Smiru. You really offer it with subqualified people or you drop 
the course. 

Mr. Rreximan. May I just ask this other question: Isn’t it true if 
we are going to produce young people in the teaching profession jp 
this Nation, we have to start in the secondary schools and work from 
there and encourage them to go into this field. We should have apti- 
tude tests to see whether they have the qualifications for teaching in 
the sciences / 


Mr. Car.eton. There are some important efforts underway. The 


National Education Association has at the high school level the Future 
Teachers of America Organization. At the college level there is the 
Student NEA. We have in the National Science Teachers Association 
this student awards program, a Future Scientists of America effort. 
We produce and distribute a great deal of career information and 
guidance material. 

We have on press at the moment the third revision of an informa. 


tional and recruiting booklet called “Careers in Science Lagi. 


Now, again, I hate to mention the dollar sign, but we have 
operating this Future Scientists of America program as best we can 
for 7 or 8 years on an average of about $1 per high school per year. 
Even so, if I had time, I think you would be impressed with what we 
have accomplished. But this one booklet, for example, has now gone 
through, I think it is four printings, and we have distributed close to 
150,000 copies. 

Now, again we are relying on guidance counselors, teachers and 
students to use and to read this book and to talk about it and to stimu 
late them in this direction. Perhaps if scholarship offerings wer 
attached to this kind of a program the results would be still better. 

Mr. Rrentman. I think one of the greatest lackings in our high 
schools has been that we haven’t had the proper guidance and counsel: 
ing in respect to our youth. 

Mr. Carterton. Yes. 

Dr. Smiru. May I alsocomment on that? We have already pointed 
out that in so many of the schools we have an unqualified science 
teacher. Therefore, this instruction is not likely to be of the sort 
that is appealing to young people. Because we have such a shortage 
we may discourage young people with potential from entering the 
profession. They see instruction in English or social studies which’ 
far superior, for example, to the instruction they receive in sciente 
because they are more fortunate in terms of the qualifications of ther 
teachers. Hence, they are more likely to be drawn to the field in whith 
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they have effective instruction, than that in which they have poor 
instruction. 

Mr. I| understand. 

The CHAIRMAN. It is the question of the hen or the egg, which comes 
first, there. Ge 

Dr. SmituH. That is right. 

Mr. Carteton. That is correct. 

The CHAIRMAN. Mr. Wolf. 

Mr. Woir. Mr. Chairman and gentlemen, I can’t help but recognize 
a very significant problem here today. I think it is significant that 
when we discussed missiles and current national defense, this room 
was packed with people. We had a very large delegation of news 
reporters. Liga we have four hardy souls—five hardy souls here 
in the gallery. Congratulations to you folks. 

What I am interested in is how in the world we are going to tell 
this vital story of the need for scientific endeavor for the long future 
when there is this obvious lack of interest demonstrated not only here 
but by an uninterested nation, perhaps. 

And in the light of this fact, also, | know from personal experience, 
from a trip to Russia in 1957, how they dramatize and eulogize their 
jeaders in the educational profession. I wonder if you oie any 
comments to make here to our hardy souls who stayed with us? 

Dr, Smiru. I can only say that in Russia they have no problem 
because they assign quotas and meet whatever needs the state thinks 
are most urgent. Unfortunately—no, fortunately—we have no simi- 
lar means. 

The CuarrMAN. Will the gentleman yield? 

You are not urging the drafting of scientists, are you ¢ 

Dr. Smiru. No, sir. 

Mr. Wotr. What I am saying, though, in Russia I noticed this, if 
a scientist performs some vital service, he not only gets paid well for 
doing it, but he gets dramatic, egotistical demonstrations in the press 
on his behalf. 

I noticed in front of a couple of factories that I visited they have 
these tremendous glass-enclosed billboards where they show his pic- 
ture, and underneath, in appropriate wording, what he has accom- 
plished. A tremendous play on his ego for the thousands of people 
that move past. 

I am wondering if you have any ideas on how we can dramatize 
our problem when you know—I am sure you know it is vital, or you 
wouldn’t be here. 

Mr. Dappario. Will the gentleman yield? 

Mr. Wor. Yes, sir. 

Mr. Dappario. This gets to a question I was going to ask. It is 
not really that bad, is it, when you take into consideration that we 
do have means through which we do honor people? I know in my 
class in college, which is the class of 1939, the people having re- 
celved the most renown have been scientists. One of our graduates 
4or 5 years ago received an honorary degree from Wesleyan Uni- 
versity as a result of some work we had done in the field of physics. 

We do have means through which we can honor people who achieve 
promise and who do realize experimental results, do we not? 

Mr, Wotr. Mr. Chairman, would the gentleman yield for clarifi- 
cation of my question ? 
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The Cuarrman. The gentleman has the floor. He has yielded, 

Mr. Dappario. Certainly. 

Mr. Wotr. I will give it right back. 

I am not referring so much to the honoring of scientists. I am 
going back to the preparation and teaching of youth in grade schoo] 
high schools, and saiiabe: I am more concerned with that. TI am 
just demonstrating how they encourage students way back when, 
and teachers way back when. I am much more concerned with that 
nom than in how to dramatize it. 

Mr. Dapparto. Will the gentleman yield again ? 

Mr. Wotr. Yes. 

Mr. Dappario. This goes to something else that was touched op 
following what Mr. Quigley talked about. What is the situation 
today concerning the number of boys and girls in college who desire 
to pursue a scientific type of education? Don’t you find that there 
is a great proportionate increase in this desire at this time? 

Mr. Carteron. Again, I would like to comment on both of these 
questions. Let me take them in order, please. This matter of pres. 
tige and recognition: I think we all like it. And we have had, as 
Dr. Smith reminded us, I think a rather dramatic demonstration of 


the value of this kind of thinking in our own modest program, of | 


what we call these star awards—science teacher achievement recog. 
nition. 

Again, as I say, the budget has been very modest. But 2 years 
ago, at Cleveland, Ohio, we had 37 teachers. Some came from as far 
away as Florida and California to walk up onto the platform and 
receive a bronze medallion. 

Mr. Worr. At their own expense / 

Mr. Cartetron. Well, some came at their own expense, but I was 


happy in three or four instances that the local board of education | 


broke down and for once paid their way to come up and receive their 
bronze medallion, and at most a check for $50. 

I don’t know how many hours they put in on writing the reports of 
these science teaching ideas. 

This kind of thing I think would begin to pay off, if we could 
strengthen and improve it. And, of course, attached to each of thes 
is a lot of newspaper publicity back home. 

Now, the second question, as to enrollments. Again, I don’t have 
the precise figures. I understand there has been a drop this yearin 


. freshmen entering schools of engineering. But in talking just ina 


general way about this with one man from the American Chemical 
Society, it is his feeling that this loss from engineering has been rns 
in what you might call the fields of science, as such. Personally, | 


don’t feel too discouraged at the numbers of students we are getting ’ 


through high school fairly well prepared and interested, actively en- 
rolling in fields of science and engineering. 

Among the winners of the national merit scholarships in their 
competition the last 2 years, right around 50 percent of the boys have 
said they expected to major in science or engineering in college. 

If I were thinking of a scholarship program, personally, I wouli 
give a lot of attention to levels beyond the bachelor’s degrees, for this’ 
reason. Here are some figures just in brief that I didn’t touch o 


before. 
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In 1956, graduating with bachelor’s degree or first professional level 
degrees comparable to the bachelor’s degree, at the college level—the 
number of students so graduating was equal to 25 percent of the high 
school graduating class 4 years earlier. 

In other words, if we can get 25 percent of our high school gradu- 
ates through the bachelor’s degree, this is roughly 400,000 in 1956. 
But then it seems to me this is where the attrition begins to act. Only 
one in six bachelor’s degree persons ever attains a master’s degree. 
And of those who do attain the master’s degree level, only one in seven 

on to the Ph. D. level. 

Now, I don’t know all of the factors involved, but it seems to me 
that the pressures of earning a living, becoming married and having 
a family, deter many from going beyond this bachelor’s degree level, 
many Who certainly have the potential and the capability of going 
far beyond it. 

Dr. Smith has been on the university campus. He might want to 
comment on this phase. 

Dr. SmirH. I would like to comment on it because I think perhaps 
Mr. Carleton and I have a somewhat divergent point of view on this. 
I made the point a while ago that I feel we need to interest people 
in the preservice level in a career in science teaching. I think this is 
likely in the long run to be much more effective than trying to retread 
somebody that really didn’t qualify in the first place. 

But that is not to say, of course, that I don’t think we ought to 
encourage more people to go on beyond the bachelor’s level. But if 
they have adequate training when they have the baccalaureate degree 
for careers in science teaching, I think we need not worry too much 
about the further graduate training. 

Now, the training of scientists is another matter entirely. 

Mr. Carterton. I was going to say—that is what I was talking 
about. 

Dr. Smiru. In teaching, I want to stress the undergraduate prepa- 
ration. 

Mr. Anruso. Mr. Chairman. 

The CuHarrMAN. Mr. Anfuso. 

Mr. Anruso. Dr. Smith, you know that the Russians have done a 
great deal in respect to glorifying their scientists. They created an 
encouragement to recruiting scientists. They have made youth con- 
scious of what a great thing it was to become a scientist. You know 
that, don’t you ? 

Dr. Smiru. Yes, sir. 

Mr. Anruso. Do you think we ought to have some kind of an incen- 
tive in this country to encourage youth to become scientists ? 

Dr. Smiru. Well, of course, I have a very biased point of view. At 
the moment I am really concerned with careers in the teaching of 
science. I really think that there is where the great deficiency lies. I 
really believe that most of our scientists that attain successful 
careers—Dr. Salk, for example—really get a tremendous amount of 
recognition and prestige. But where is the counterpart in the teach- 
ing profession? You gentlemen are talking about scientists and I 
am talking about teachers, primarily. 

I think the big deficiency is in the field of teaching, as far as recog- 
nition and reward is concerned. I think the scientists do quite well. 

Mr. Anruso. You are not interested in scientists at all ? 
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Dr. Smirn. Oh, yes, sir, I am. But I think that there are lots of 
other people that are interested in scientists and recognition for the 
but there are not very many spokesmen for the teachers of science 
_ Mr. Anruso. I see. You come here this morning, in other words, 
interested in the teaching profession ; is that correct ? 

Dr. Smiru. Yes, sir. 


Mr. Anruso. Which we respect. But I thought you might want | 


to answer this question, as to whether or not you would be interested 
in youth gaining scientific knowledge, which would of course involye 
more teachers, too? 


Dr. Smiru. Yes, sir. I am not against the idea at all, except | | 


didn’t want the teachers left out. 


Mr. Anrvuso. Nobody is attempting todo that. But by having mor 


students engage in the field, the more teachers you will have and the 
more recognition you will get for the teachers ? 

Dr. Smitu. Yes, sir. 

The Cuarrman. Mr. Miller. 

Mr. Mr. Chairman. 

Doctor, isn’t it a fact that in this country we unfortunately hold 
teachers—rather tolerate them; they are sort of necessary evils, We 
don’t put them on a very high pedestal in our social life. Whereas 
in other countries, in most parts of Europe, even the grade teacher 
occupies a position somewhat comparable to the curate in a village or 
town. He may not have a lot of money but he is looked up to. He 
has a different status. 

Now, isn’t that where part of our trouble comes in here, that we 
get so fearful that we might be called an egghead, that we like to 
put on a defensive armor and say “Well, education is fine, but it is 
not a very well-paid position, and look at what you can make if you 
go on the outside” ? 


Dr. Smiru. Yes, Mr. Miller. I think you put your finger ona 


very important point. I think, relatively, teachers in our society are | 


not ranked nearly as high as they are in many other societies; that is, 
the comparable status of a teacher here is not nearly as favorable as 
a teacher in many other countries. 

Mr. Miuier. Of course, that is true with advanced degrees which 


people earn. In many other countries they are treated better and 


they fare better, whereas here we are rather uncouth about thes 
_things. I think a good deal of it is because we don’t understand too 
well what these degrees stand for, in spite of the fact that we are 
a very enlightened place. 

I know my son-in-law is presently getting his Ph. D. in the human- 
ities, but while he was getting his master’s degree and working his 
way through school he worked as a salesman in a liquor establish- 
ment. He joined the union. He made more money as a liquor sales- 
man than he made as an associate professor of a State institution in 
the Southwest. 


Now, it is sort of a sad commentary to me, on our American edu: | 


cational system. 
You have heard of cases, I presume, similar to that. 
Dr. Smirn. Yes, sir. 
Mr. Mr. Chairman. 
The Cuatrman. Mr. Moeller. 
Are you through, Mr. Miller? 
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Mr. Miter. Yes. 

The CHAIRMAN. Mr. Moeller. 

Mr. Moetier. Mr. Carleton and Dr. Smith, I know you have had a 
jot of repetition this morning. I wonder if we could shoot off on an- 
other angle. I am sure teachers don’t look with too much favor on 
the exposé of Judd and the flabbiness of our modern educational sys- 
tom, e tears the thing apart pretty much, I think, in “The Twig 
Is Bent.’ 

We have not accomplished in our schools what so many people had 
hoped to accomplish. Possibly that, in a large measure, is responsible 
for the general lethargy on the part of ane. Reference was made 
tothe few people here this morning to listen in on this. 

Now, I think there must bea reason for it. Do you feel that Dewey’s 
philosophy of education is bearing fruit today, and because we have 
espoused 1n some areas so much of his thinking, that we have become 
flabby in our educational system? For example, I am thinking of 
seondary schools. We produce such poor products that they actually 
are not good candidates to go to some college or university to take up, 
let us say, the study of science?~ Much contrary, for example, to what 
weare learning is taking place in Russia. 

And then another question I would like to have answered is: What 
do the teachers themselves do to encourage youngsters to go into the 
profession of teaching, and particularly in the field of teaching 
gience? Other professions—I am sure the medical people do it. 
People in my profession happen to do it. They are out looking for 
people. They are encouraging young people to do this. What do 
the teachers do to encourage ae to go into science. What role 
has Dewey’s philosophy had on the present state of, as some people 
call it, “flabbiness” of our modern secondary educational system ? 

Dr. Smiru. Well, of course, that is a big order, sir. I will make a 
stab at it. Ithink Mr. Carleton pointed out a while ago that a school 
ispretty likely to be a reflection of the society it occurs in, and we feel 
that ours is. That is, in general the schools are what the parents and 
the local school boards will demand over a long period of time. 

Mr. Moriier. May I interruptatthat point? Just recently a super- 
intendent of a very large school system made that very same and I 
think most damaging statement. He said, “We will give to the com- 
munity the kind of schools the community wants. And this particu- 
lar community isn’t interested in good schools.” 

Now, is this superintendent here to lift the level of the people’s 
thinking, or is he to come down to their level ? 

Dr. Smrru. I think certainly that he should exercise educational 
satesmanship and leadership. On the other hand, there is an old 
saying in school administration that if you are one step ahead of your 
community you are leading, and if you are three steps ahead they will 
rinyououtoftown. There isa point there. 

I recall hearing Dr. Gustafson, whom I know many of you know, of 

4 Future,” comment about his experiences in Russia. 


And he spoke of the equality of men and women over there. He said 
_ this was real, all right. “The women were out there finishing the con- 
' crete on some of the streets.” 

I do not think that the American public would tolerate conditions 
_ that are found in many of the foreign schools, sir. They would not 
_ tolerate, for example, a separation into the sheep and the goats at the 
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first-grade level, as it is found in some foreign countries. They would 
not tolerate the system of control that is in effect. 

For example, I saw in the newspaper just yesterday, or the day 
before, that one principal is on the carpet not far from here because 


he saw fit to paddle a few youngsters. Well, I don’t think anyone — 
would raise a question in a Continental country if a principal gay | 


fit to paddle a youngster. 

Now, this is typical of the type of pressures that are brought on 
our public school administrators and on our teachers. They have 
not received the kind of support that they need to put in a sound 
academic program in many schools, 

Mr. Moetter. Will you elaborate on Dewey’s thinking ? 

Dr. SmirH. Well, of course, I heard a physicist comment the other 
day, about “that much-maligned gentleman”—and I am inclined to 
agree—I think much of the damning of Dewey that we find really 
results from a misinterpretation of Dewey’s philosophy. I have read 
Dewey very carefully, and I can’t find where some of the practices 
can be justified in terms of the things he said. 

Mr. Moeuter. I agree with this philosophy. I am not a Deweyite, 
but I think he has been misinterpreted. 

Dr. Smirn. I think so, too. 

Mr. Carterton. I think we would have to confess also that some 
of our teachers have misinterpreted him. 

Dr. Smiru. Yes. 


Mr. Carteron. And some of their teachers in colleges have misin- | 


terpreted Dewey to these teachers. I can’t refrain from adding this 
little experience. About 2 or 3 years ago, as editor of our science 
journal, I published—republished—the only address that John Dewey 
ever gave to a group of science teachers. I published this in our jour. 
nal as the lead article, with a little note : 

After you read this article, will you try to identify whom you think the 
author might be and when the talk was given, and under what circumstances, 
Then I published this way in the back somewhere. It was given by 
John Dewey in 1916. It applied almost 100 percent to the same 
situation in which we were at that time. This was prior to World 
War I. 

He was speaking in behalf of a certain brand of the teaching of 
science, which he thought would (a) give us an enlightened citi- 
zenry, knowledgeable in science, and (4) would stimulate more young- 
sters to meet this growing need for technical and scientific manpower, 
with World War I around the corner. 

Well, I had a telephone call a week or two later from Harry Kelly, 
of the National Science Foundation. He said, “I called to tell you 
that you are a stinker.” 

I said, “Well, what do you mean! I try to keep that a secret.” 

“Well,” he said, “I want you to know I read your magazine. I 
read this article, and I tried to guess who it was, and I about fell 
off my chair when I saw it was written and delivered by John Dewey. 
If that is what John Dewey believes, I am for him.” 

I think this will be found to be the case, if we really study it right 
down the line. a 

Mr. Moruier. My third ques’ion wasn’t answered. What do science 
teachers do to encourage their students to go into the field of science! 
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Dr. Smiru. I think that depends on the level you are talking about. 
And I think there has been a change of attitude. 

At the time I went through college I was advised that I was some 
kind of a fool for thinking about teaching secondary school science by 
gome of my major professors. This, I think, was a very common ex- 
perience. If the professor thought you might be good for cali we, 
else, you were advised not to enter teaching at the secondary schoo 

1. 

, I feel, though, that the college have changed their at- 
titudes very substantially in this regard. I now feel that while 
they may not actively encourage it, at least they do not actively dis- 
cou careers in teaching. Of course, I think that the secondary 
school level teachers—well, if they are dedicated individuals, they 
frequently urge talented young people to enter careers similar to 
that which we have undertaken. 

Of course, I know also that there are some embittered individuals 
teaching in our schools, as I am sure there are embittered individuals 
in every profession, who would discourage young people from enter- 
ing into— 

Mr. Moetxer. Three more quickies. Did I understand you to say 
before that we have some 10,000 schools that offer no courses in 
science ? 

Mr. Carteron. Not quite. We still have about 10,000 high schools— 


_ roughly this figure, 9 or 10 thousand—with a total high-school en- 
 rollment of fewer than 100 students, which makes it very diflicult. 


Mr. Moetter. In the science course? 

Mr. Carteron. Yes. Eighteen percent of our high schools—we 
have 28,000—which is something under, oh, say somewhere around 
5,000 high schools, who in 1956-57 did not offer either physics or 
chemistry. This meant that 4.8 percent of the total high school 
students were denied the opportunity to take these courses. 

Mr. Moetier. I think I heard Dr. Flemming, or I read where Dr, 
Flemming made the statement not too many weeks ago that he 
i all teacher salaries ought to be doubled. Is there wisdom 
init 

Mr. Carteton. Perhaps so. 

Mr. Moztier. You would say yes to that. 

Then the second question—— 

Mr.Carteton. No, I didn’t say yes to that. 

Mr. Mortier. Asa teacher you should. 

Mao other question I would like to ask—I am sure you can’t answer 
position. 

* pc believe that we will accomplish something worthwhile if we 
wuld have such a thing as standardization of teacher salaries? Now, 
I know, for example, in my particular State of Ohio, the southern 
part of the State, where the children are just as dear and precious 
amd ought to have just as good an opportunity, the teachers draw 
far less salary than, for example, up in Cuyahoga County, up in the 
northern part of the State. Is there some merit possibly on a national 
level whereby teacher salaries might be standardized? 

Mr. Carteron. { am not sure that we are ready to move the national 
level as yet. If we could do this within the States, certainly this 
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would be a tremendous step forward, I, too, came from Qhio, | 
know the situation you are talking about. 

{ would like to add this one Point. { thought you were going to 
bring this up. Our board of irectors is somewhat of a renegade _ 
group in this educational profession, in that they have on a number of 
occasions resolved in favor of merit consideration in the development 
of teacher schedules for all teachers—not just science and mathematics 

I think, personally, we have gone too far in treating everybody alike, P 
with the same degrees, the same years of experience, and the same 
salaries. We know teachers do not perform this way. ) 

Certainly the tremendous differences in salaries lead to some very | 
difficult problems. Cuyahoga County recruits in southern Ohio and | 
southern Ohio recruits in West Virginia, and they recruit in Alabama 
and California recruits somewhere else, and so it goes. 5 

Those local school districts that can afford the top salaries do not 
suffer from a shortage of applicants. They get the best teachersand | q 
their students get the best treatment. 

Mr. Moetier. Unfortunately. 

Dr. Smrru. I would like to add one brief comment about the size  § 
of schools. Take Nebraska and Kansas. The median sized high 
school, for example, is considerably under 75 students. op 

Mr. Moetxer. Iam finished Mr. Chairman. 

The Cuamman. May I ask you this: You referred to a matter that | y 
has been close to my mind, too. Because I taught at one time in my } th 
life. And that is discipline. You referred to the difference between | I: 
European discipline and discipline in this country. Isn’t that one of 
our problems, that we have gotten a little soft in reference to disci- 
pline in the schools, and we have undertaken to make the school morea | co 
community than we have just simply an instructional institution? — | pr 

Dr. Smiru. Well, I am really sticking my neck out to comment on; 
that. But my own conviction is—— 

The Cuarrman. That is what we want you to do. 

Dr. Smrrx. Both school and parents have been far too lax in the > ev 
disciplinary tactics they have employed. 

The Cuarmman. Now over here there is a little controversy over _ th 
whipping these students. You read that in the press? | 

Dr. Smrru. Yes, sir. the 

The Caamman. Do you think that our institutions would be im- | IM 
proved and the processes of teaching science would be improved if , sli 
there was more severe discipline than our parents and our school } get 
boards permit in many instances? | 

Dr. Smiru. Again, this is a very difficult question to answer. 1) £1 
wouldn’t want to go on record as favoring corporal punishment. _ tha 

The Cuarrman. I can say this. From what I have been reading ) 
in the newspapers in reference to some of the schools in New York, Mek 
there is need for discipline, and stern discipline, in those schools | 
You are not going to teach those people anything until you have dis that 
cipline in those schools. | Just 

Now, Doctor, that is all I have to say. rd mw, 

Dr. Smirn. As I say, I don’t want to go on record as favoring it. | Tha 

On the other hand, I would hate to see the schools denied the right | * 
to use corporal punishment if everything else failed. I think the) Pmv 
courts have taken the very correct view of this when they have tended teres 
to rule that the teacher is in loco parentis. 
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in My Own experience with three children that I have on 
ee. ve to bl to corporal punishment. I think when 
you deny the school absolutely any recourse to corporal punishment 
ou are weakening their position with regard to the control of young- 
‘gers. And that is a much stronger statement, I am sure, than a lot of 
educators will go along with. per 
- The Cuarmman. That, you feel, of course, affects the ability to teach 
as courses should be taught in the schools? 
nm | Dr Smiru. I am sure it does in some communities. 
The CHatrman. Mr. Roush, I promised to recognize you next, and 
ry then Mr. Fulton, and then Mr. Miller, and then Mr. Anfuso. 
nd —s« MM. Rowsun. Mr, Chairman, 
na, Dr. Smith. I happen to be vice chairman of a board of trustees of a 
small liberal arts college. I am well aware of the tremendous prob- 
not Jem which faces you. But here today I kind of wonder if we haven’t 
nd . missed the boat just a little bit. We have done a lot of philosophizing 
' and not too much in a practical way toward solving your problem. 
[notice that your text is entitled “Problems in the Improvement of 
size Science Instruction.” I am wondering if you have any recommenda- 
igh | tions yourself which would lead to the solution of these problems, 
| particularly those which we might help with? 
Dr. Smiru. I think the one that comes to mind most, that I think 
‘hat | you, asa committee and a Congress, would be in a position to do some- 
thing toward, is encouraging preservice training of science teachers. 
I think this might be the one area where you could do most. 
e of Mr. Rousi. How can we accomplish that? 
isci- Dr. Smtru. Well, scholarship programs. This, of course, was in- 
rea | corporated—I may be mistaken on this. I think there was a bill to 
provide undergraduate scholarships before the House. 
ton; Mr. Carteron. That was under consideration. 
Dr. Smrru. Yes, sir. 
Mr. Carterton. During the hearings on the series of bills that 


& 


Now, my observation has been that private industry and groups of 
e dis- }, that sort have become more and more interested in science. And in 
| just very recent years, say within the last 2 or 3 years, I think they 
ve expressed quite an interest in the teaching of science. At least 
ng it. | Lhave observed that as I sat with my board. 
right; I wonder if you have any suggestions as to how we might stimulate 
ik the | Ptivate industry in their contributions and an expression of their in- 
pended | terest in this particular field ? 


| the } evolved into the Mill-Ethot bill. There were various proposals. 
Mr. Rovsn. Other than that, do you have any recommendations 
over | that you would like to present to the committee? I guess the reason I 
_ got out of the teaching profession and went into law was that I found 
_ the law was practical and in teaching I had to do a lot of philosophiz- . 
» im ing I like to find answers. In the law, when I won a case, I found a 
ed if _ solution, when I won my case and was paid. I would like to see us 
chool } get some pay here, some results. | 
Dr. Smirx. Well, in preparing this statement, I am sure we did not 
r, 1| ge too much thought to specific recommendations, with the thought 
that it might be on our part to do so. 
ading | Pi Rovsu. Let me branch out here just a little bit into another 
eld. 
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_ We want scientists, but I think that you have a practical problem | 
in your need of teachers to produce those scientists. Now, do yoy _ 
have any suggestions as to how we might stimulate private industry | 
in this field ¢ 

Dr. Smiru. Well, of course, industry has supported our progr 
very well, indeed. We have run in the saiageiena of $100,000 from 
industrial support for the past several years. That is fairly close, js 
it not? 

Mr. Carterton. Yes, as far as we are concerned. | 

Dr. Smiru. And they have supported many of our projects and. |; 
enabled us to carry on many projects that would have been impossible 
without such support. Of course, part of this has resulted becayg | 
of the income tax provisions; this is a deductible expense, and there. 
fore makes them much more willing to support an educational or. 

anization in any kind of activity which promotes science education, 
This “careers in science teaching” that Mr. Carleton referred to is 
just an example of the sort of thing that we have done with indy. 
trial support. 

Mr. Rovusu. All right. Just one more question, Mr. Chairman— 

Mr. Carteron. May I say a word or two in connection with this! 5 

Mr. Rousu. Yes, sir. 

Mr. Carterton. Industry has poured in, I think, millions of dollars i 
in the form of sponsored films and booklets. We have distributed x 
through our association for 10 years what we call packets of science ai 
teaching materials. 

Now, these are good. I hope that the supply does not diminish, | it 
The National Science Foundation is investing millions of dollars of | or 
taxpayers’ money in upgrading teachers—retreading teachers whose | w 
subject matter knowledge is out of date. th 

Well, we could recite examples of other kinds of efforts being made. 
But I can’t resist the feeling—and I have been in this business 30) ¢e 
years now—that we do all sorts of things short of coming to grips| wi 
with the real problem, which is better support for the schoo] system | ha 

ac 


in the job it is trying to do, which is to provide teachers and class. 
rooms and teaching materials. 
Now, I don’t have a formula for Federal support of education. I th: 
do think this is a national problem today on a scale that we have! fw 
never witnessed before. National standards are important. I am not) ths 
suggesting that a national commission should set these standards| do 
But as = ieaion we need to overcome the low, the deficient condi-; fo 
tions that do exist in various segments of our population and parts’ | 
of the country. i8 | 
So long as we are committeed to education as being a State func gre 
tion, then it seems to me that the Federal Government should sek ! 
a method of bolstering the financial resources of States where the, 
need is great, in order to help lift, elevate the standards, the qualifi-| ing 
cations of teachers and the teaching material that we provide to them Bu 
We need money for experimentation in education. bag 
Now, I know that many people frown or laugh outright at the notion| hay 
that you can do research worthy of the name in the field of education. sup 
I would be the first to admit that much of what we call research in gre 
education, at master angry levels, for example, or even doctor level, T 
leaves a great deal to be desired. But as one example—we assume 
this is a good idea—our association has sought from one of the larg 
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lem foundations what would seem to me in relation to their resources a 

you very small item, a quarter of a million dollars, in order to establish 

try | some university centers with cooperating schools and qualified teach- 
ers who would make a real research effort at the redesign of our 

ams science curriculum. 

rom Now, we are coming under attack. Junior high school science is in 

,is  aterrible state of affairs. We bring all of these youngsters as I have 

inted to here—67 percent of them—into ninth grade science, and 

we throw at them the same kind of science that we did in 1910. Oh, 

and} itis updated a bit. We talk about the earth satellites now and a few 

ible other things. But essentially it is out-of-date science. It is not in 

ause _ line with the times. 

ere. And this is difficult to overcome, the way textbooks are written and 

the'way they are adopted. 

tion, Now, the Federal Government and foundations have put over $2 

to is million into rewriting one course—high schoo] physics, in the study 

dus- that started out at MIT and is now incorporated and on its own at 
Watertown. 

—— The education profession, for some reason, does not enjoy the re- 

this! spect or the confidence of the people with the money. 

We have been unable to obtain resources to approach this problem 
lars. in what we think is the logical way, which is to start with the ele- 
muted mentary school, where if youngsters are to be conditioned in their 
ience attitudes toward science and scientists and to begin to develop some 

_ weal understanding through experience with what science is like— 
nish, | itis doing things. It isn’t just reading books. We think the attack 
vg of | on the curriculum should start in the elementary school and build up- 


vhose | ward, with redesign and the development of an integrated continuum 
through the high school. 
made,| We have asked for a quarter million dollars to set up these research 


3s 30 | centers where demonstrations could be carried on of what you can do 
ips| with the curriculum and with able teachers. Now, unfortunately we 
ystem | have not yet found a way to unlock this small amount of money to 
elass- | accomplish this kind of thing. 
| This leads me to say—I think maybe this is one of my main points— 
on. | that those who have funds to invest give the impression that these 
» have funds will be invested when they are pointed toward certain purposes 
m not that they have in mind. And industry is putting in a of 
dards, dollars. But industry, along with providing some pretty good stuff 
condi-; for teaching science, wants industry’s sto involved. 
| parts Thave the notion that the Fund for the Advancement of Education 
is pretty much committed to the notion that we can do away with a 
, fune- great deal of the need for teachers by substituting film and TV. 
id sek Now, I am not opposed to this as an experiment, but I am opposed 
re the toefforts to support a preconceived notion. And I think we are find- 
quali: ing out some important things about teaching through TV and film. 
» them, But we have not yet in my opinion come face to face on a large scale 
| basis with problems of redesigning the entire science curriculum, nor 
notion| have we come face to face with the national need for better financial 
cation. Support of the schools in the States and localities, to iron out these 
arch in great differences that exist. 
-Jevel, The Cuarrman. Mr. Roush—— 
assum) Mr. Carteron. I am sorry I took so long. 
large} 
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The Cuarrman. Do you have any further questions ? 

Mr. Rousu. May I follow this just for an instant, Mr. Chairman}? 

Then I understand that one of the needs is money with which to | 
conduct a curriculum study in the field of science; is that correct, sir? | 

Mr. Carteron. We think sO. 

Mr. Rousu. All right. 

The Cuatrman. Mr. Hechler. 

Mr. Hecuuer. Mr. Chairman, I am impressed with the testimony 
which has been presented this morning, pointing toward the need for 
stimulating more interest in science on the part of our junior high, | ; 
high school and college students. I would like to point out that Mar. | 
shall College at Huntington, W. Va., will hold a regional science fair, | 
Thirty-six junior high schools and high schools have announced that | 
their students will enter exhibits at this fair, schools in | 
southwestern West Virginia, southern Ohio, and eastern Kentucky, 


This is the fourth year that the Marshall College Regional Science  ¢ 
Fair is being held. It has already provided a great stimulus for ¢ 
young people planning careers in science. I am sure that it also helps 1 
develop an interest on the part of those who later become science | } 
teachers. This is just another of the steps which is being taken to 
help alleviate the critical shortage in science teachers which our Na- 
tion faces today. 

The Cuarrman. Mr. Fulton. 


is 
Mr. Fouron. I believe you get pretty much what you pay for. So | 4 
I would like to ask about the average starting pay for a science teacher 
in high school. What is the average, maybe, the arithmetic ave i 
or do you average it all out by just dividing it by the number of each! cl 
You might give us the module average, the average of what the most | a 
number of teachers get when —_ start, and also you might give us 
the low and the high, if you would. 
Mr. Carteton. I don’t think I could pull these out of my memory | oy 


with any high degree of confidence. m 
Mr. Fuuron. Then give us just the general average estimate. ' na 
Mr. Carueton. Yes. Wl 


Mr. Futon. At what salary the average high school science teacher | w] 
would start at? 
Mr. Carteton. Most of the States now have lifted their starting | pn 
salary to around $3,600 to $3,800. | 
Mr. Fuuron. How many of the States do not have it that high? 
Mr. Carterton. Well, this would be my best recollection. Perhaps, ; 
half a dozen or so may still be around the $3,000 mark, plus or minus in 
a couple of hundred dollars. 
Mr. Fuuron. And compared to common labor starting salary, how | 
does that rate? 
Re ora CartetTon. I really don’t know. I have the impression that itis| 
ow it. | 
Mr. Fuuron. Considering the steel mills around Pittsburgh, you 
are certainly below on the common labor rate. So the question, then, 
is if the schools do not offer attractive enough pay to start with, you 
don’t get the science teacher to begin with? 
Mr. Carterton. That is right. 
Mr. Furron. Isn’t that right ? | 
So really your problem begins right at the starting pay level, to 
attract people to go into the field ? 
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Mr. Caateton. Yes. The upper level, however, is important, too, 
n? | as an inducement to stay in the profession once started. And upper 
to | levels have not been improved nearly as well as the floor. 
ir? | The average salary last year—this study is just off the press—for 
| the first time went past the $5,000 mark. 
Mr. Fuuron. For what year of teaching ? 
Carterton. This is for all teachers. 
my Mr. Funron. In the science field? 
for Mr. Carterton. No; all fields, all secondary teachers in all fields of 
oh. | ching. 
gh The HAIRMAN. Doctor, did you want to say something ? 
air. Dr.Smiru. Isit Mr. Fulton? I can’tsee. 
hat =96- Mr. Furron. I can hardly wait for the doctor, because he got 
sin himselfin hot water already, 
y. Dr. Smiru. Not at all. But you have raised a number of questions 
mee | today which I think are very good questions, and it highlights a need 
for | that we have in this country for better educational statistics. And 
elps many of the questions you have raised I do not think can be answered. 
ence | Wejust do not have statistics for them. 
n to Now a start has been made toward standardizing State educational 
Na- reports, and so on, in the National Defense Education Act. But there 
_ jsstill much more to be done. We can’t even find out how many sec- 
ondary schools there are in this country, because secondary schools 
-$o are defined in so many different ways. In some cases they embrace 
cher de 6; in some cases they start at 9. This is perhaps a reflection of 
~~ our educational system has grown. But our terminology is 
ach! | chaotic. Our statistics-gathering devices are very poor. We just can’t 
most | answer many of those questions. 
veus| Mr. Furron. You were here this morning, Doctor—I could hardly 
wait for you to volunteer something, because you have held yourself 
mory | out as a so-called expert in various fields of education, and when you 
make a comment on a particular field that you claim experience in, 
| naturally the question comes up what experience have you had. So 
| when you qualify as an expert in the field of corporal punishment, 
acher, what experience have you yourself had in that field? 
Dr. Smiru. I don’t think I qualified myself. I only gave an im- 
ting | pression. 
Mr. Futon. Well, what experience have you had? 
gh? Dr. Smrru. Well 
rhaps,; Mr. Futon. Have you ever been subjected to corporal punishment 
minus, inschool, and if so, why ? 
Dr. Smrrx. Oh, in school. 
y,how| Mr. Funron. Sure, or at home. 
Dr. Smiru. I certainly was at home. 
at itis) Mr. Fouron. Well, you were commenting on whether it should or 
_ Should not be in school. Now what has been your experience ? 
h, you. Dr. Smrru. Well, perhaps because I had it at home I didn’t need 
1, then, it in school. 
‘h, you) Mr. Fuuron. So you were never spanked in school? 
Dr. Smiru. No, sir; I never was. 
Mr. Fuuron. Was the other gentleman? 
Mr. Carteron. No. 
evel, to} Mr. Furton. Then I think you are both disqualified as experts in 
the field. You have never been in the field. 
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Mr. Carterton. I have been a faculty member in a school where it 
was permitted. 

Mr. Futon. Well, this is as a student I am asking. 

Mr. Carteton. Yes, sir. 

The Cuarrman. Well, have you ever spanked anybody in school? | 
I will ask you that. | 

Mr. Carteton. Well, as close as I got was to be a witness. 

The CHarrman. A witness. 

Mr. Fuuron. How about the Doctor? Have you spanked them? 

Dr. Smiru. Yes, sir; I have. 
Mr. Fuuron. Well, why did you spank anybody when nobody ever 
spanked you? | 

Dr. Smiru. I submit that that is not a good question. 

Mr. Fuuron. It isa very relevant question. 

Dr. Smrrx. It seemed to me that we had reached the end of our 
other resources. When we had reached the end of all other means to | 
reaching the young man in question and this seemed to be the only 
out. 

Mr. Futron. Is this an individual instance or a mass example! | 

Dr. Smiru. No; it was an individual instance. 

Mr. Dapparto. Will the gentleman yield? 

Mr. Fuuton. Be glad to. | 

Mr. Dappario. When you were tying these two together during your | 
discussion, both of you, I thought that perhaps you should put one | 
of them first. I wonder, in viewing it, if you were to put back disci- 
pline where most necessary, if you would not say that in the first in- 
stance discipline was most necessary in the home, and that if discipline 
in the home is properly carried out, then discipline in school becomes | 
that much easier and you avoid having to resort to such punishment! 

(Dr. Smith 

Mr. Dappario. That in the home, the fundamentals both in teaching 
as such and in the teaching of religion, even, there is a great responsi- 
bility for the parents? 

(Dr. Smith nods. ) 

Mr. Dappario. As I understand both of you, this is the first step | 
that you think is necessary in this particular area of discipline; isn’! 
that correct ? 

Dr. Smrru. I certainly have no disagreement with that at all. 

Mr. Dappario. And if you did this, then with necessary discipline 
in the school, you could then carry out your next function? 

(Dr. Smith | 

Mr. Dapparto. Now also, Dr. Smith, I have been listening very) 
carefully to you and I think that perhaps in a very simple way you) on 
have given the answer to all of these problems. When Mr. ' yo 
asked you if you had any particular answers to this, all I could think ter 
of was that, in rele sey, Th said, you thought that if you could mg 
have a better area and a better atmosphere created for the teaching; | 
of science in the secondary schools you would be accomplishings) ‘ 
great deal by so doing; isn’t that correct ? } 

Dr. Smiru. That is right; that is right. «ing 

Mr. Dapparto. And T took from that that you meant that if you) We 
had such an atmosphere created, that your students; that is, the stu.) sc 
dents who came before you under such circumstances, would takt|  ( 
from that education and have the desire to go on from there fors} boa 
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re it r education in the scientific field—that this would be the foun- 
fain, so to speak, from where a whole scientific effort could spring ? 
Dr. Smiru. Certainly we agree. 
Mr. Dapparro. And the answer, therefore, is in creating—cutting 
ool! | gway all of the difficulties which exist and having teachers free to 
| a: students in this proper area. Then you would go into all fields. 
You would create scientists and you would create also teachers for 
this scientific effort in the future ? 
n? Dr. Smiru. Yes. 
| Mr. Dapparro. Is that about the size of it ? 
evr Dr. Smira. Yes, I quite agree. I don’t think we can put our finger 
oasingle factor. I think status is one. I think recognition is one. 
Ithink money isone. But—facilities—— 
| Mr. Dapparro. That is at the apex of what you are driving at? 
four Dr.Smrrn. Yes. 
ns to | The CuarrMan. Will the gentleman yield there? 

The witnesses have testified that they did not favor preferential 
| galaries for scientists. Now, if you havea critical problem and prefer- 
le? | ential salaries for scientists would do the job—and this is a safety 

factor for the security of the United States, to educate and develop 
gientists for our scientific should you reject preferen- 
| tial salaries for scientists; that is, science teachers. 
Mr, Carterton. This is for science teachers? 
it on The Cuarrman. Yes. 
disi-| Dr. Smrru. May I comment on that? 
The Cuarrman, Yes. 
iplin| Dr. Smrru. I personally do not reject this. He was speaking for 
comes | our board. 
ment!} Mr. Carteron. Our board of directors. 
Dr. Smrru. And I am on record in print elsewhere as advocating 
ching | preferential pay. 
ponsi:| The CuHarrmaNn. May I add this to the question, too: When we were 
short of doctors in the armed services because they would not volun- 
_ ter, we raised the pay $100, so that a captain in the Army who was 
st step| a medical officer would get $100 more than a line captain would get. 
_ Wedid that with the idea of inducing more doctors into the services. 
_ Wouldn’t we induce more people into the teaching of science in our 
_ schools if we gave them preferential salaries? 
| Dr. Smrru. In effect, that is what we are doing right now through 
| the National Science Foundation program. 
_ Mr. Mogtxer. May I inject a thought ? 
g very The Cuarrman. And it is your thought, too, by giving bonuses 
ay yu onthe side and giving scholarships on the side, and all of that, that 
| You are indirectly attempting what you don’t want to directly at- 
1 think tempt—which is a preferential salary for science teachers; isn’t that 
could) right ? 
aching} (Dr. Smith nods.) 
hing!) The Cuarrman. Is that right in the record? 
_ Mr. Carterton. I think there is a real difference between establish- 
_ ing multiple salary schedules within a school system—this schedule 
if you We pay our English teachers and according to this schedule we pay 
he stu- science. 
ld take! Our board of directors—and this is what I was reporting—our 
e fori) board of directors has rejected this notion. They have favored in- 
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ne merit considerations for salaries for all teachers. Hoy. 
ever, they have also favored special assistance to teachers such as the 
i summer ne programs through NSF, the academic year jp. 
stitutes, and that kind of thing. That was the point I wanted to 

make. 
Mr. Anruso. Mr. Chairman. | 
: The Cuarrman. Mr. Fulton has been recognized. 7 
I 
I 


Mr. Fuuron. I will be glad to yield in just a minute. | 
A statement was made that the junior high schools in this country | 
were in a terrible mess. I would imagine you were speaking as regards | 
science training. I would like to disagree with that, because while | , 
most of the comment here has been adverse to our school system, it | 
has certainly turned out people who were successful in running a , 
at civilization such as the United States has. Likewise, in the past, | 
in the current generation, we are at the top of the world on produ. 
Gon, on learning, on mass education. We shouldn’t underestimate 
at. 
In other words, in speaking of the difficulties, we nevertheless : 
realize that there are great advances that have been made and we} ] 
basically have a successful system. | t 
And my one point in pointing out corporal punishment was the | 
fact that most of us had it, and when we think about some people | y 
in New York, when they have a fight on a street corner, I think some | 
I 


a of us can remember having built a fort, something like that, and had 
" a pretty good fight over it. But we weren’t juvenile delinquents in 
the way Sti now label somebody who has to do it on a city street. 
The Cuairman. If the gentleman is referring to my suggestion,I | y 
referred to the particular instances where they violate the law, on the 
property of the school grounds, and things of that sort. I don't 
a you can condone that sort of behavior by anybody, juvenile or | j 
adult. 
Mr. Futon. I don’t condone it, but I just want the comment : 
stated, that the specific instances are not typical. 
Dr. Smrru. That is right. at 
Mr. Fuxron. And that some of us—if we had been caught at) y 
everything we had been doing, we might have been juvenile delin- 
quents, too. Thank heaven we lived out in the suburbs and country | ¢ 
where we had the room to play and shoot guns and shoot rockets, | y& 
ar 
to 


While if it were done in New York City or in a very congested area, | 
the same activity, which is natural among high-spirited young peo- | 

le, then becomes something the public will not tolerate. So there | 
1s the factor of the particular place where the incident occurs, as dis- 


tinguished from just the rule of law that Plato might set down—it is | 


just right or wrong. Isthat not right? a 
Dr. Smirn. We wouldn’t disagree at all. | if 
Mr. Fuuron. Thank you. | 
T yield to Mr. Anfuso. | a 
Mr. Mr. Chairman en 


The Cuamman. Mr. Miller wants to be recognized. First Mr. | yg 
Anfuso. 
Mr. Anruso. Dr. Smith, you said you are not opposed to a pref | to 
erential salary treatment for teachers of science; is that correct # 


(Dr. Smith nods.) 


2. 
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Mr. Anruso. But you added that the board was opposed to that? 

(Dr. Smith nods. ) 

Mr. Anruso. Now who comprises that board ? 

Dr. SmirH. Our board is made up of regional representatives. 
We have eight districts in the United States and there is a director 
from each district, on a 2-year term of office. We elect each year 
four directors. We have a treasurer, a secretary, a president-elect, a 

resident, and a retiring president. These 17 people, if my addition— 


| no, that isn’t ig, st people—comprise the board of directors. 


Mr. Anruso. Does that mean that the board does not recognize that 


_ weare in a race with the Russians on getting more scientists? 


Dr. Smiru. Well, sir, this, again, comes back to a general acceptance 


| of the principle of equal pay for equal work, and it is very difficult to 


counter to this idea in our society, I would say. 

Mr. Moetier. Would the gentleman yield ? 

Dr. Smirn. That is, people with equal qualifications should draw 
equal pay. ‘This is the argument which 

Mr. Anruso. Well, Dr. Smith, I think that your board is wrong. 


_ [for one want to go on record as saying that a board which comes 


- to this committee, which is a science committee, and asks for certain 


st Mr. 


specific things and fails to recognize that we are in a scientific struggle 


with the Russians, and therefore wishes to give no encouragement 


whatsoever and places them all on the same level, in this death strug- 
gle, I say it is a sorry day for that board. And I think that board 
isnot well informed. 

Dr. Smrru. Well, obviously I am in no position to disagree with 
you, since I take a somewhat similar position. 

Mr. Anruso. Iam glad to hear you say that. 

Dr. Smiru. I think we have to be realistic about it, that we will 
just not get as many science teachers as we need unless we do take 
steps in the direction of preferential pay. This happens to be my 
opinion, and I label it as such. 

Mr. Anruso. I think you ought to go back to your board and state 
at least my opinion, that they are entirely wrong and they are not 
up with the times. 

These are very strategic moments, very critical moments, and here 
they come and say that they are not in favor of encouraging more 


_ scientists. Because that is exactly what they are saying when they 


are willing to pay teachers only $3,000—that is all they should get 


| toteach future scientists. 
| Mr. Wotr. Would the gentleman yield ? 


Mr. Anruso. I promised to yield to Mr. Miller. 

The Crarrman. Mr. Carleton wants to answer you. He wants to 
agree with you first. 

Mr. Mortier. May I inject my thought—— 

Mr. Anruso. Let him answer first. 

Mr. Carteron. I just wanted to say that you are jumping to an 
titirely erroneous position to assume that because our board says 
| we do not favor preferential salary schedules for science, math and 
| other teachers—but we do favor merit consideration for all teachers— 
| toassume that they do not recognize the critical nature of our current 
_ situation in world affairs. This is completely unjustified. 
| Mr. Anruso. No, it isn’t. Excuse me. Because I think a state- 

ment was made here, the direct statement was made here by Dr. Smith, 
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that he favored a preferential treatment and they were opposed to jt, 
So the matter came up. 

Mr. Carterton. Yes. But this does not imply that they are not 
aware of our race with Russia. As evidence of their action in this 
direction, as I pointed out, our board established this Future Sejep. 
tists of America Foundation in 1952. We were way ahead of man 
other people in recognizing the critical role of science. As far b 
as 1946 we were up here on this Hil) testifying in behalf of high | 
school science legislation. The bill at that time was presented by, | 
I think it was Senator Thomas, of Oklahoma. 

In fact, I had occasion to review some of this within the last 9 | 
or3days. 

Our association has battled for this kind of recognition for scieng | ' 
for 15 years. } 

Mr. Furron. Let me help you out as your counsel. Actually, you 
position is that you would like teachers’ salaries raised in all fields in | 


f 
order to get better teachers and hold them once they are in the field, | | 


That would then give you a much stronger base and foundation}? 
Mr. Carterton. That is right. 
Mr. Furtron. For education, which would include science teachers! | f 


Mr. Carteton. That is right, sir. 
Mr. Futrton. Inherent in Mr. Anfuso’s question is that you ar) § 


against raising the salaries of other teachers. But you are for raising | 


them on a broad level ? T 
Mr. Carteton. That is right. tl 
Mr. Furron. Which gives you a much broader foundation of edu} . 

cation, and therefore strategically a much better approach. ” 
Mr. Anrvuso. I don’t know whether. 

Mr. Fourton. Is that not right, may I ask the witness? 
Mr. Anruso. Go ahead. he 
Mr. Carterton. Yes. In fact, I can put some dollar signs on it , 
Our board has stated their belief—this is in testimony given a yeat th 


ago today incidentally before another committee—that the starting] fn 
salary for qualified teachers should be not less than $5,000 a year; that| t 
every qualified teacher worthy of retaining in teaching should ad! ™, 
vance in not more than 10 years to at least $7,500, and then our master, 
teachers, that is the most able, whether they teach science or English} ; 
or foreign language, should have the opportunity through performane) . 
and merit to advance to ten to eleven to twelve thousand dollars, in} } 
line with other professions. 5 
This is the only way the education profession will be able to com) 1 
pete with other fields. | a 
Mr. Anruso. Mr. Carleton, I am not disagreeing with either yous 
my colleague, Mr. Fulton, in that we should try to raise the salaris| 
of allteachers. The high cost of living goes up every day. Iamwel) 4, 
aware of that. | wn 
But I think we all should be aware of the fact that first things shoull) »p, 
come first. Now, in this Congress, in this 86th Congress, we are goilf} 4 ¢.: 
to get all kinds of proposals about increasing housing, building mon) {)}, 
roads and doing a lot of things which maybe we can do without,it) jp 4 
order to place this country at least on a par with the Russians, as fit) 


as scientists are concerned, and research is concerned. penc 


| first things first. I think that is the feeling—that will be t 
| ofthe Congress. 
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Isay we should place first things first. And if today we need more 
sientists, then we should give consideration—we should give top 
priority to that. Will you agree with me on that, sir? 

Mr. Carteron. Well, it is hard to disagree with that notion. I re- 
ported the action of our board of directors. 

Now, I will say this, that in practice schools also tend to follow laws 


of supply and demand. And I know full well that we went through 


| this same shortage situation after World War II. 


We are on the verge of facing again the same situation that pre- 
yailed for about 4 or 5 years after World War II, when the colleges 
raided the high schools and took away our able teachers and pulled 


_ them in to teach science at the college level. We are on the verge of 


Now, in those years, in Summit, N.J., which was an economically 


| favored community, the school board said, “We are going to hire quali- 


fed science teachers regardless of what it costs us.” Well, to get the 


| kind of science teacher we wanted, we paid $3,800, $4,000 in those days, 


when to get a comparable teacher for social studies we paid $2,800 or 


Sothe situation is somewhat variable. In principle, we are battling 
for the situation so well described by Mr. Fulton, that we need to up- 
grade the entire 

We do not make a scientist, even, by giving him science courses only. 
The scientist needs English and he needs the other fields included in 
the curriculum. 

Mr. Anrvso. All great principles must have an exception, you real- 
ize that, don’t you ¢ [ 

Mr. Carterton. I guess that is right. ; 

Mr. Anruso. I will conclude now by telling you this: that I be- 
lieve—my voting record shows it ever since the 80th Congress—that 
Iam one of the greatest liberals of this Congress. I am in favor 
of an awful lot of things that you are in favor of. But having sat on 
this committee, I am going to tell you right now I am going to place 

e feeling 


The Cuairman. Will the gentleman yield? 

Mr. Anruso. Yes. 

The Cuarrman. I think what the gentleman has in mind certainly 
iswhat I have in mind: that you make scientists a part of our na- 
tional defense and put them on a national defense basis. 

Mr. Anruso. Exactly. 

The CuarrmAn. Because that is what it means, the survival of this 


country. That is all I have to say. 


Mr. Anruso. Thank you. 
Mr. Minter. Mr. Chairman, may I say this: That is one of the 
things that is one of the weaknesses in the Russian system, where they 


| Want scientists and they teach them only one phase of science in the 
| whole educational program. That will eventually fail. A man, to be 
| ascientist, has to be a well-educated man. A man, to be a scientist, has 


to be taught to think first, and he may not learn his thinking processes 
ithe field of science at all. Isn’t that correct, Doctor? 

Mr. Carteron. I think you can learn to think in any field. It de- 
pends so much on the teacher. 
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Mr. Miter. That is right. But first the man has to be able tp 
to train himself to think, to absorb the processes by which he cay 
think and analyze. 

Dr. Smirn. I certainly accept the principle that specialization 
should be built on a broad foundation. 

Mr. Futon. That is my point. 

Mr. Miter. Maybe we ought to go back to the old scholastic system 
and give them a good, sound foundation in mathematics and logir 
and some other things, and then start building from there. Maybe 
we have gone a long way afield from that system. And as a matte 
of fact, isn’t that the basis of most European education ¢ 

Mr. Anruso. Well, now—if you will yield to me a minute. 

Mr. Yes. 


Mr. Anruso. If we are going to try to establish the ideal world, | 


I would agree with you 100 percent. 

Mr. Mitter. I am not trying to establish the ideal world. 

Mr. Anruso. But I say we are dealing with a deadly monster, and 
this deadly monster doesn’t care whether you have an 8th grade edu 
cation ora Ph. D. He is going full speed ahead in recruiting scien. 
tists by the thousands Pe he is molding their talent for the day 
when he will destroy the United States. 

I am not dealing here with an idealistic world. I am dealing her 
with a practical world, with the world of today, and in the world of 
today I think you have to place full emphasis and first emphasis 
scientists. 

The Cuarrman. Gentlemen, I want to thank Mr. Fulton for being 
here. Hs is the only Republican we have here today at this tim 
We appreciate it. 

Mr. Fuiron. Educated or not. 

Mr. Mutter. Mr. Chairman, before you rap that gavel— 

The Yes. 

Mr. Mir. I just took this report of the science—— 

a CuarrMan. Let’s all study that. Everybody has a copy of 
that. 

Mr. Miter. For last year, 1958. I am trying to find out wher 
all these smart boys came from. The winners of the science award— 
I think that Pennsylvania produced 4 out of the 20 winners. 

The Cuarman. If there is no further business, the meeting wil 
recess until tomorrow morning at 10 o’clock. 

(Whereupon, at 12:28 p.m., the committee recessed, to reconyene 
Thursday, February 26, 1959, at 10 a.m.) 
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Hovss or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Thursday, March 12, 1959. 


The committee met at 10:05 a.m., in room B-214, New House Office 
Building, Hon. Overton Brooks, chairman, presiding. 

The CHarrMAN. The committee will come to order. 

This morning the first witness we have is Dr. Alan T. Waterman, 
Director of the National Science Foundation. Dr. Waterman has a 
prepared statement. 

e were glad for the privilege of having him before us previously, 
and again we are happy to have you, Doctor. 

If you will proceed with your statement, sir, I think it will be in 
your interest and ours, too, that we push forward. The rest of the 
members will drop in I am sure. 


STATEMENT OF DR. ALAN T. WATERMAN, DIRECTOR, NATIONAL 
SCIENCE FOUNDATION 


Dr. WATERMAN. If it is agreeable to you, Mr. Chairman, I will sub- 
mit my statement for the record and talk about the highlights of the 
material it contains. 

The Cuarrman. All right, sir, if you would prefer to do it that way, 
that will be fine. 

(The statement referred to is as follows :) 


STATEMENT OF ALAN T. WATERMAN, DIRECTOR, NATIONAL SCIENCE FOUNDATION 


Mr. Chairman and members of the committee, I greatly appreciate the oppor- 
tunity to meet with you today to discuss some of the problems which are facing 
the Nation in the area of scientific research and education. I need not point 
out to the members of this committee that scientific research and scientific edu- 
cation are merely two aspects of the same problem and that without the neces- 
sary qualified personnel the Nation’s efforts in research will meet with little 
Success. 


I think that it might be appropriate if I began by considering some of the 
major interests and needs of seience and by discussing some of the activities 
in which the Foundation is engaged which relate to the carrying out of its re- 
sponsibility for support of basic scientific research. 

Our Division of Mathematical, Physical, and Engineering Sciences supports 
research in the fields of mathematics, astronomy, physics, chemistry, earth 
siences, including oceanography, atmospheric sciences, and engineering 
sciences. 

The area of the so-called physical sciences, listed above, is a vast area of re- 
search concerning the earth, the physical universe, and the many varied phenom- 
ela in nature (e.g., light, heat, sound, and electricity). Discoveries in these 
fields have of course formed the basis for very many of our technical and in- 
dustriul advancements, and weapons and devices of warfare, as well as instru- 
ments of all kinds for more penetrating studies of these phenomena. The most 
recent highly publicized instrument for such observations is of course the earth 
satellite and its relatives the space probes. 
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A major element in basic research in the physical sciences, as in all 
research, is a knowledge and understanding of the character and behavior g 
nature and nature’s processes. As a result of this understanding man may the 
harness nature to his needs as we have already done so abundantly. Foremog 
among the general categories of study in the physical sciences are such fields 
as the study and development of all sorts of materials, phenomena and techniques 
which lead to improved transportation, communication and many convenience 
of life and, above all, utilization of natural resources for energy and power, 

In astronomy our scientists are trying to understand the nature and hig 
of the universe. Until recently man’s ability to see out into the vast reaches ¢ 
space has been limited to the use of light as picked up in optical telescope, 
Technical advances made in electronics during World War II have enabled gg 
to build radio telescopes which detect radio waves emitted by planets, stars, ang 
galaxies. At Greenbank, W. Va., the Foundation is building the National Radio 
Astronomy Observatory, which is expected to have the largest precision radip 
telescope in the world. It will be completed in 1960. 

Our ability to learn about the sun and the stars is seriously handicapped by 
the fact that most of the light and other radiation from them is absorbed by our 
atmosphere. Our ability to see details of the sun has been limited by the dig. 
turbances in our atmosphere, which blur the photographs enough to ruin their 
sharpness. Last year, in a program jointly supported by the Office of Naval 
Research and the Foundation, Princeton astronomers photographed the sun from 
a high altitude balloon and obtained pictures which radically advance our know. 
edge of the sun’s surface. 

Physics also provides means of observing events beyond our own earth as, for 
example, by studying cosmic rays, high energy particles which bombard the earth 


from outer space. In this way knowledge is accumulating concerning the event | 


which produce these highly energetic particles. More important, however, sing 
some cosmic rays have energy far greater than can be obtained by the largest 
nuclear accelerators, it is possible to study what happens when particles of mat 
ter interact at these extreme energies. Such studies have led to discovery of 
many new particles, and to a realization that the basic laws of nature gover. 
ing the production and interaction of elementary particles are not understood 

Physicists are still probing the atomic nucleus by many other experimental 
techniques in the effort to understand the basic laws which govern nuclear 
structure and properties. 

When atoms come together in large numbers as in Solids, liquids, and gases 
a whole new set of research problems arise for the physicist and chemist. Phys 
icists are giving special emphasis these days to the solid state of matter to 
improve our undertanding of solids and how they behave. Out of their work 
has come knowledge which has contributed to improved materials and devicy 
of many kinds. For example, one of the most fruitful areas has been the study 
of semiconductors which has led to the transistor and many other new devices 
such as the Mazer, a more refined device which operates at very low temper 
tures. Another field of special interest is that concerned with the magnetic 
properties of substances which has led to an interesting class of synthetic ma- 
terials called “ferrites.” 

Chemistry constantly seeks new ways of linking the elementary atoms int 
interesting and useful compounds and attempts to clarify the chemical stru 
ture of naturally occurring compounds. An important area of chemical sclene | 
is the study of chemical reactions, including those which release energy in large! 
quantities and serve as a basis for new means of propulsion. Special emphasis 
is now given to the study of so-called free radicals which has opened up new 
pathways in chemistry. 

One of the most active fields in chemistry is organic or carbon chemistry. 
Such work has been a source of many new, useful materials, but more im 
portant, it serves as a firm foundation for the study of the complex events taki 
place in living systems. For many years the subject of organic chemistry ba! 
comprised the study of high polymers and other large molecular aggregation 
Such studies merge into the field of macromolecules, the largest of all, in whid 
progress is being made toward a really vital problem, that of the synthesis d 
protein. 

To understand our own earth, we need first to study its structure and com 
position, its changes, and its material history. This is the vast task of th 
earth sciences, which comprises research into the earth itself, including ib 
interior and its crust upon which we live, its land and ocean areas and the at 
mosphere and its behavior. Work in this area has been greatly stimulated 
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the International Geophysical Year effort. Following analysis of the Interna- 
tional Geophysical Year findings there will be great opportunities for further 
research along these lines. 

One of the most active fields now being supported by the Foundation is geo- 
memistry. The effort is not only to understand the chemistry of the earth's 
aust as it now is, but also to work out the chemical history which has led from 
g hot molten mass to the earth’s crust as we know it. How, for example, were 
the deposits of sheet mica formed in the earth? Man in his laboratories can 
only make mica in little flakes. This is a subject vitally related to the study and 
gse Of natural resources of the earth. 

Qeeanography is another facet of the study of man’s environment. It is a 
jremendous unexplored field requiring costly equipment to obtain significant 
ysults. The dynamics of ocean currents is one important phase. In Interna- 
tional Geophysical Year experiments a deep current has been observed below 
the Gulf Stream and running counter to it. A proposed Foundation grant will 
erry on and further analyze this discovery. In a recent cruise of an oceano- 

phic vessel a large area of volcanic ash was discovered on the ocean floor in 
the Pacific. The origin of this deposit is not known. Study of the oceans have 
giready disclosed the vast mineral wealth which they contain and also the pos- 
bilities of great mineral resources occasionally found in the bed of the ocean. 
Mach should of course be made also of the oceans as a source of food supply un- 
rivaled in magnitude. 

The atmosphere presents the final aspect of our study of the earth itself. 
Under Public Law 510 of the 85th Congress, authorizing and directing the 
Foundation to initiate and support a program of study, research, and evalua- 
tion in the field of weather modification, the Foundation has intensified efforts 
in this field by a special program aimed at research to determine the practi- 
ability of modifying the weather by cloud seeding or other techniques. The 
detailed mechanisms of cloud formation and of precipitation are not adequately 
mderstood, and this understanding is our first research objective in this pro- 

This special problem is only one in the vast field of meteorology which 
assumed larger and larger proportions and greater and greater importance. 
Research in this field is receiving great impetus from the additional knowledge 
we are gaining from high altitude measurements by plane, balloon, and rocket 
and also by observations at the very outskirts of the atmosphere by means of 
satellites and space probes. Without a doubt, the perspective and insight gained 
with regard to the broad picture of what causes climate and weather will be 
greatly enlarged with correspondingly large expectation of improvement in this 
field of science. 

Pngineering sciences include areas which have particular significance for 
technology such as aeromechanics, hydromechanics, structural mechanics, com- 
bustion, electronics, and many other fields basic to the design of technical sys- 
tems. Here the National Science Foundation programs relate closely to pro- 
grams of the Department of Defense, the Atomic Energy Commission, and other 
departments and agencies having operational missions. As progress takes place 
in basic research in the fundamental sciences the way is made open to engineer- 
ing to capitalize upon their findings. We are completely dependent upon the 
engineer for carrying out the studies that come from science and putting them 
into useful practical form. It is the engineer and especially the research 
@gineer who is equipped to cope with the ultimate problem of feasibility, 
tility, and economic value of what technology can produce. Basic research 
in engineering, including as it does the study of materials, processes, and sys- 
tems for use in engineering will play a most important part both in engineering 
training and research in the future, and the Foundation is enthusiastic about 
supporting engineering research of this character. 

Mathematics provides the common language of the sciences and produces effec- 
tive methods of grappling with problems of great complexity. It is a discipline 
calling for the highest qualities of imagination and individual initiative. Much 
of mathematic is highly abstract and may seem at first glance to be little more 
than a difficult intellectual exercise. Time and again, however, mathematical 
techniques of the greatest abstraction have turned out to be just what was 
needed to solve an important problem in science that has arisen from actual 
observations of nature. For example, it was a type of mathematics invented 
by the mathematicians in the last century, matrix algebra, which proved to be 
8 successful in handling modern theory of the atom. Again in even more 
striking fashion the invention of the imaginary quantity long ago in mathe- 
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matics, which was a concept at first unacceptable to the mathematicians 
selves has led to the most efficient way of handling the theory of modern elec. 
trical circuits. There is hardly need to mention the striking progress whi 
has been made in the field of applied mathematics which has led to that power. 
ful tool of study, statistics, and even more striking the development of the 
electronic digital computer with its amazing speed and capacity. 

The Biological and Medical Sciences Division of the Foundation supports 
research by means of grants to all areas of the life sciences. The program Covers 
eight general areas as follows: developmental biology; environmental biology: 


genetic biology ; metabolic biology ; molecular biology ; psychobiology ; regulatory 


biology ; and systematic biology. As an example, problems in genetics cover the 
nature, action, and transmission of genes and chromosomes in individuals, ip 
families, and in populations of living organisms. 

Basic biological and medical science deals in the most general sense with the 
study of living matter, both plant and animal. In its applied phases, biologica) 
and medical science has been operative for many centuries and is recognizable 
to all in two major pursuits of man—medicine and agriculture. The frnitg of 
basic biological and medical research have had widespread use in both of these 
human enerprises, and it is especially in the field of applied medicine that the 
impact of research, from the point of view of human beings, is dynamically 
apparent. The integration of basic research findings into both medicine that the 
agriculture is so well established in our culture that very often there is a lack 
of appreciation of the basic research underlying advances in these applied fields, 
Frequently, in discussing biological and medical science, the average person 
thinks of medicine and agriculture as being the entire story. 

To illustrate the relationship of basic research in biology and medicine to the 
pragmatic concerns of everyday life, we have only to think of research on the 
isolation and description of biochemical substances which are to be found ip 
human cells. Because of basic research, these substances may be characterized 
in their molecular form. They also may be described in their functional role jn 
terms of those substances which are now known to operate in the normally func. 
tioning cell, and those which tend to produce abnormal cellular conditions, such 
as are typically found in cancerous tissues. At a most basic level, probably the 
most exciting problem that concerns biological scientists is the fundamental 
nature of living matter itself, that is, the nature of the elementary building 
blocks, thought to be the amino acids. Extending the line of work initiated 
by Miller and Urey at Chicago, the Biological and Medical Sciences Division is 
supporting the work of Dr. Sidney Fox at Florida State University, the results 
of which indicate that we may be one step further along in understanding the 
nature of events leading from amino acid formation toward protein formation. 

As to the nature of proteins, which in their great multiplicity of forms seem 
to hold at least a part of the answer to the great diversity in living matter, we 
are also supporting some important work. Dr. Reinbold Benesch at the Marine 
Biological Laboratory at Woods Hole, has recently found that certain funda- 
mental biochemical groups can now be introduced “at will” into proteins, along 
with certain reagents of known molecular structure, to create predictable altera- 
tions in the molecular structure of the protein being worked upon. This de 
velopment not only provides an excellent tool for probing the structure of the 
protein molecule, but it can be used to transform the physical chemical and 
physiological characteristics of proteins of medical or industrial value. 

Perhaps one of the most exciting current areas in basic biological and medical 
research deals with the study of the function of deoxyribonucleic acid, commonly 
referred to as DNA. DNA is now recognized to be essential to the hereditary 
material that determines the eventual nature of all living matter, from viruses 
to man. Of all the chemical compounds which play a vital role in life processes, 
DNA appears to be the most significant. It is found in the chromosomes, and 
all evidence strongly indicates that the active component of genetic material (ie. 
chromosome or gene) consists mostly, if not entirely, of DNA. The Foundation is 
supporting research dealing with the synthesis of DNA as well as projects aimed 
at determining its function. 

Another interesting area of support deals with photosynthesis. This is the 
fundamental process by which green plants store the energy derived from sut- 
light in substances (fat, carbohydrate, proteins) upon which the sustenance of 
all humans and animals depends. The process of photosynthesis also con- 
stantly replenishes the earth’s atmosphere with oxygen essential for respiration. 
Considerable progress has been made in recent years in understanding phote 
synthesis, some of this progress coming from research being supported by the 
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Foundation. In other interesting areas, two examples of our support might be 
mentioned. A recent discovery by Dr. Michael Laskowski at Marquette Univer- 
sity may lead to the ability to prepare insulin in a form that can be admin- 
jstered orally ; and Dr. George E. Springer at University of Pennsylvania, who 
is working with blood group active substances from bacteria and higher plants, 
has produced experimental data to substantiate the hypothesis that blood group 
antibodies are not inherited but are acquired. 

In all, this Division supported about 600 research projects last year at some 
900 to 225 institutions. Among these were four Nobel laureates: Dr. Joshua 
Lederberg, now at Stanford; Dr. Albert Szent-Gyorgi, at the Marine Biological 
Laboratory, Woods Hole; Dr. Fritz Lipmann, at the Rockefeller Medical Re- 
search Institute; and Dr. Linus Pauling, at the California Institute of Tech- 
nology. Foundation-supported work was not the basis for their Nobel Prizes, 
put I thought you might be interested in knowing the level of competition 
among our proposals in the biological and medical science areas. : 

As you know, the Foundation also supports scientific research in the social 
sciences. In this area the Foundation has determined that its proper role 
should be the support of high quality research of a fundamental nature, scien- 
tifie in concept and design. The Foundation feels it proper and desirable to 
support basic research in the social sciences because such support is invaluable 
in assisting the social sciences to improve their research techniques, to ac- 
ecumulate fundamental information about human behavior, and to develop a 
sound theoretical basis for further inquiry. The Foundation regards its ac- 
tivities in the basic social sciences as helping to undergird efforts on the part 
of other organizations to deal with social problems. 

Last but not least comes the impressive and fascinating field of research in 
outer space. Whether or not man will ultimately find pleasure or profit in ex- 
ploring in person our planetary system or outer reaches of space is entirely 
problematical. Nevertheless, there is one unquestioned fact: For the first time 
in man’s history, he has been able to embark upon this venture, for whatever it 
may prove to be worth. In any event, there is no question whatever that scien- 
tifie experiments and observations conducted with satellite and space probes 
will disclose a far-reaching understanding not only of outer space but of condi- 
tions upon the earth itself which will progress toward consequences of enor- 
mous importance to mankind. We have here a pioneering effort which will 
continue to challenge man’s imagination and initiative. 

Now if I may I would like to turn to a discussion of things we believe should 
be done to improve the status of fundamental research in the United States. 
These recommendations are discussed more fully in a report entitled “Basic 
Research a National Resource” which was transmitted to President Eisenhower 
by the Foundation on October 15, 1957. These recommendations, stated briefly, 
are as follows: 

1. Government agencies should significantly increase the support of basic re- 
search (including facilities) and of training for research, as well as insuring 
that support is rendered on a continuing stable basis. 

2. State governments, with Federal assistance, should increase their support 
of basic research and of graduate education at State universities. 

8. Federal grants and contracts for research and research training should 
continue to carry a minimum of restrictions on the freedom of the scientist and 
of his institution. 

4. Methods should be devised for increasing philanthropic gifts for basic re- 
search, with no restrictions as to their use. 

5. Industry should be encouraged to conduct more basic research in its own 
laboratories. 

6. Scientists working for industry should be encouraged, both by their firms 
and by scientific journals, to publish their research. 

T. Closer and better relationships should be developed between Members of 
Congress and scientists, in view of their respective responsibilities to each other 
and to the American people. 

As we stated in our last annual report, implicit in these recommendations is 
the strongly held conviction of the scientific community and of the National 
Science Foundation that the Federal Government must be careful not to ex- 
ercise centralized control over science. Increased Federal support does not 
carry with it the license to direct the research or to set the policies, scientific 
or otherwise, of the institutions receiving support. Each needs the other, but 
they must remain separate. Otherwise, our research institutions and our sci- 
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entists might well begin to feel an erosion of the intellectual freedom which jg 
their bulwark and our shield. For the educational sociological barriers whig 
are today set in the way of science, we cannot substitute legislative and admip. 
istrative chains because, as we are finding out, limitations upon our scientists 
are limitations upon all of us. 

It is important to understand the reason for this policy. The first is that jp. 
tellectual freedom is a cardinal principle of democracy. Second, related to ang 
underlying the first, is that intellectual freedom constitutes the great strengt) 


of a true democracy. Creativeness, originality, and accomplishment are at, | 
maximum when left to individual initiative and enthusiasm. 

Finally, I would like to mention specifically the need in this country fo, | 
modernization of graduate level research laboratories and for the constructio, 
of certain necessary highly specialized research facilities which are beyond the | 
financial resources of most universities and other research organizations. Grady. | 
ate level research laboratories of the Nation’s universities, colleges, and Other 
nonprofit institutions have become obsolescent to a point which is detrimentg| 
to the country’s research effort. Laboratory facilities have not kept pace with 
the increased scientific research, whether measured by the number of persons 
involved or the complexity of the research being done. Modern research laborg. 
tories at the graduate level are not only essential for the conduct of research 
but are also necessary to attraction and retention of highly qualified science 
faculties at colleges and universities which might otherwise lose such personnel 
to industry and further jeopardize the training of graduate students. The gap 
between higher costs and increased research requirements on the one hand and 
the rate of increase in corporate and financial support of universities and coll 
on the other is constantly widening, and it is clear that effective action should 


be taken without delay. To the extent that these needs may be met by State, 
municipal, and private sources of funds, this problem will be solved in our tradi. | 
tional manner. However, it appears far from realistic at present to assume that | 
these former sources will be at all adequate. Since this should be a matter of high 
national priority in aid of our scientific and technological needs, it seems eggep. 
tial that the Federal Government either consider steps to make non-Federal funds 
more available for these purposes or itself to participate directly in providing 
funds. 

Similarly, specialized research facilities which cannot be provided by needy 
universities or other research organizations and which are worthwhile to re. 
search progress must be provided by the Federal Government. As an example, 
the President’s budget for fiscal year 1960 has requested on behalf of the Foun. 
dation $2 million for construction of a much needed oceanographic research ves- 
sel. The report of the President’s Science Advisory Committee, which was made 
public by the President on December 27, 1958, contains an excellent brief sun- 
mary of the needs in the area of capital investment for research. 

I would now like to turn to a discussion of the second of the two matters which 
I referred to earlier; namely, the problems which face us as a Nation in pr- 
viding a sufficient number of highly qualified personnel capable of doing the 
kind of scientific research needed in today’s rapidly changing world. As we | 
pointed out in our 1958 annual report, the goal of our scientific efforts and indeal 
of all our efforts must be quality—quality in native ability, quality in training, 
and quality in performance. 

Quality in native ability we have in abundance, latent among our youth, from | 
all walks of life. But we must identify these young people early, give them every 
encouragement and opportunity to develop their aptitudes to the fullest, what- 
ever these may be, for their own future and for the future of our society. 

Quality in training for these young people we must insist upon. This means 
superior teaching and superior teachers, together with the equipment and ma- 
terials they should have. 

Quality in performance in science and technology requires that we push for- 
ward the frontiers of science with all the vigor at our command. This means 
full support, both financial and moral, to our competent basic research scientists 
and engineers for their needs, and, as I pointed out earlier, this includes the 
construction of essential though costly capital installations, such as those te 
quired for nuclear physics, astronomy, oceanography, and the exploration of 
outer space. 

An important part of the Foundation’s pogram activities has devolved from 
its legislative responsibility with respect with respect to education in sciences. 
These programs have been in response to the legislative directive contained in the 
National Science Foundation Act of 1950 which states that the Foundation shall 
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vs * * develop and encourage the pursuit of a national policy for the promotion 
of * * * education in the sciences; * * * award scholarships and graduate fel- 
lowships in the * * * sciences; * * * maintain a register of scientific and tech- 
nical personnel and in other ways provide a central clearinghouse for informa- 
tion covering all scientific and technical personnel * * * [and, as one of its ob- 
jectives,] strengthen * * * education in the sciences,” 

During the past few years we have worked steadily to gain a clear under- 
standing of the nature and magnitude of the problems which we face as a nation 
with respect to maintainng a supply of competent scientific manpower to meet 
our needs and have fashioned a number of program approaches which we be- 
lieve will do much to insure our ability to maintain a high level of scientific ac- 
tivity in the critical years ahead. Our approaches have been based generally 
upon the following principles and assumptions : 

(1) Quality of training is of primary importance: Our first concern must be 
to insure that we are producing in our educational system the relatively small 
cadre of top-level, creative scientists whose genius must provide the foundation 
and the framework for our total scientific effort. We must then do the best that 
we can to train sufficient numbers of highly competent supporting scientists and 
technologists to carry forward the work of science and technology at a sufficiently 
rapid rate to meet our national needs. Implicit in these requirements is the 
need for competent instruction in science, mathematics, and engineering at all 
levels in the educational system. 

The activities of the Foundation in education in the sciences have consistently 
emphasized quality. In accordance with the requirements of the National 
Science Foundation Act, selection of fellowship recipients has been based on 
national competition where demonstrated academic ability has been the primary 
factor. Awards of grants for summer institutes for high school and college 
teachers of science and mathematics, likewise, have been the result of careful 
evaluation of proposals submitted by many colleges and universities. ‘Those 
which have shown the greatest promise of successful accomplishments of their 
aims have been selected for support. 

(2) The training of scientists, mathematicians, and engineers has been and 
must remain primarily the responsibility of the scientific and educational com- 
munity: We have not found reason to believe that there must be radical de- 
partures from our traditional educational patterns. Scholars in all fields of 
learning have always assumed responsibility for the replenishment of their 
numbers. Scientists and science teachers are keenly aware of this responsibility, 
are cognizant of the problems involved, and have demonstrated their eagerness 
to assume the burden of maintaining excellence in the processes of science in- 
struction during the coming period when the entire educational system will 
be beset with problems of unprecedented magnitude. The role of the National 
Science Foundation has been, and continues to be, that of providing a focal point 
for Federal Government concern in science education, and of making available 
necessary funds to the scientists and science teachers through their institutions 
and their associations to accomplish the advances which they agree must be 
made. 

(3) Science education in this era has a double responsibility: In addition to 
the need for providing high quality professional training for our working scien- 
tists, mathematicians, and engineers, the character of our expanding techno- 
logical society requires that every citizen have enough knowledge and understand- 
ing of the substance and the aims of science to enable him to make decisions 
intelligently. The purposes of the Foundation’s programs in education in the 
sciences reflect this dual function through different kinds of emphasis at various 
levels in the educational system. At the elementary and secondary levels, for 
example, supplementary training of science and mathematics teachers contrib- 
utes to science education for all students who enroll in these subjects. Our 
efforts here are not directed solely to the relatively few among these students 
who later will enter professional training. At the collegiate levels, many stu- 
dents study science for its liberal arts values. It is as desirable that this instruc- 
tion be sound, as it is necessary to maintain excellence in instruction for those 
among them who are preparing for scientific careers. At the graduate and post- 
doctoral levels, the emphasis of our programs is to encourage and support the 
best possible training for those who demonstrate the highest potential for re- 
search and teaching. 

(4) Balance must be maintained between science and other fields of scholar- 
ship: As important as science and technology are in the modern world, other 
values must not be submerged or lost. Other fields of scholarship and other 
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fields of endeavor have just claims to their share of our most competent youth, 
While the first responsibility of the National Science Foundation with respeo¢ 
to education in the sciences is to insure that the necessary level Of scientific 
work can be maintained through the training and support of scientists and tee. 
nologists, we also have a moral obligation to maintain a reasonable perspective 
and to help guard against overemphasis and the fostering of an imbalance in the 
utiliztion of our intellectual resources. 


PROBLEMS AND PROGRAM APPROACHES 


Studies and evaluations have shown that problems of major proportions exist | 
with respect to education in the sciences at all levels in the educational system, | 


I should like, briefly, to enumerate and discuss what appear to be the more | 


critical, of these problems, to state our positions with respect to them, and to 
indicate the kinds of program approaches we are making toward their solution, 

The origins of most of these problems lie in the evolution of the Nation's 
general philosophy of education which has resulted in continually increasing 
proportions of our youth seeking education and training at higher levels. This 
factor, coupled with the rapidly increasing birth rate, is resulting in the growth 
of school and college populations of unprecedented size and beyond the resources 
of the educational system to maintain the quality of education which jg | 
essential. This general problem is made more complex through the increasing 
rate of scientific discovery and the resultant changes in the theoretical basis 
for scientific thought and research. This rate of growth in science and mathe 
matics has outstripped the ability of most of our science and mathematics teach. 
ers to keep abreast of new developments in their fields, and has created g 
problem of major dimensions. 

For purposes of exposition, the complex of problems toward which we haye 
directed our program activities in education in the sciences have been grouped 
in the following four categories: (1) training of science teachers in modern 
scientific theory and knowledge, (2) development and dissemination of moder 
and realistic subject-matter materials for instruction, (3) support of students 
and advanced scholars in science, mathematics, and engineering and (4) physical 
equipment and facilities for science instruction. Each will be discussed sepa- 
rately below. 


THE TRAINING OF SCIENCE TEACHERS IN MODERN SCIENTIFIC THEORY AND 
KNOWLEDGE 


We recognize that the teacher is an important key to the quality of the 
education of youth, and that if we are to support excellence in training we 
must seek methods to assist teachers in their efforts to improve their effec 
tiveness. A large and important segment of our program approaches in edu 
cation in the sciences involve inservice training of science and mathematics 
teachers at every level. These programs are based on the belief that, generally 
speaking, science and mathematics teachers of the Nation, at all levels in the | 
educational system—and in public and private schools alike—are dedicated, hard 
working, competent, and fully aware of their responsibilities both to scholarship 
for its own sake and to the welfare of the Nation. Among the many evidences 
upon which this confidence is based is their own desire to participate in ac 
tivities of many kinds which make it possible for them to advance themselves 
as scholars and teachers and better to discharge their responsibilities. 

About 140,000 individual teachers are responsible for the instruction in science 
and mathematics of several million high school students who study these sub 
jects each year. In formal academic background they range from the many who 
are scholastically highly qualified through recent graduate study in their fields, 
to the many who either have been pressed into service in these fields with a 
minimum of actual academic preparation or who have attempted to keep up in 
their rapidly advancing fields even though opportunities for study have been 
rare or nonexistent. Their eagerness to take advantage of opportunities to 
improve their teaching competence has been vividly demonstrated through the 
large numbers of applications each year for participation in the various programs 
which we have developed and supported for supplemental subject-matter train- 


In our view, the development and administration of programs, in cooperation 
with and conducted by the colleges and universities, to make it possible for 
these science and mathematics teachers to improve their knowledge of the cut 
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rent status of subject matter in science and mathematics is of primary im- 
rtance, and one which is making substantial contributions to the advance- 
ment of science education. 

probably the best known of these programs is that which provides support for 
summer institutes conducted by participating colleges and universities. During 
the summer of 1959, 300 such institutes will be held, and will provide subject- 
matter training for about 15,000 high school teachers of science and mathe- 
matics. A number of other programs provide similar kinds of training. Ex- 
amples are academic-year institutes in which teachers on leave of absence 
attend a full year of specially designed study. During the next academic year, 
92 of these institutes will be in operation throughout the country. To provide 
opportunities for subject-matter instruction for teachers of science and mathe- 
matics who cannot, for one reason or another, attend the summer or academic- 
year institutes, 180 inservice institutes will be conducted next year where 
teachers will be able to improve their subject-matter knowledge through study 
at evening or Saturday classes. A new program for this coming summer will 
be summer fellowships for high school science and mathematics teachers, where 
teachers selected for awards will be supported in independent study in their 
fields of specialization at colleges and universities of their choice. Several 
other programs provide further opportunities for teacher training at the ele- 
mentary and secondary school levels. These include short conferences, pro- 
grams for research participation by high school teachers, opportunities to work 
on programs in course-content development, and others. 

The problem of supplemental training of teachers is not confined to the ele- 
mentary and high-school levels. Many college and university teachers of science, 
mathematics, and engineering have found it difficult to keep abreast of develop- 
ments in their fields. The impending large increases in college enrollments point 
to even more serious problems at this level in the future. Our program plan- 
ning and development is taking full cognizance of this problem, and we are 
attacking it in a number of ways at the present time. 

Programs of the foundation for college and university teachers range from 
postdoctoral and science faculty fellowships, which provide support for study 
and research, to summer institutes for college teachers (patterned largely after 
the summer institutes for high school teachers), and numerous kinds of short 
conferences and special field institutes. It is estimated that as many as 6,000 
college and university teachers of science, mathematics, and engineering will 
participate in one way or another during next summer and the following aca- 
demic year in programs of the Foundation. 


SUPPORT OF STUDENTS AND ADVANCED SCHOLARS 


The primary element in science education, of course, is the student. We must 
be assured that there are enough properly motivated, high-ability students who 
desire to become scientists and engineers to meet our needs. These students 
must have the will and the resources to continue their training to the extent of 
their capabilities. We have attempted to evaluate this factor, and have arrived 
at the following conclusions. 

The most urgent problem at the present time is that of support of graduate 
students and advanced scholars. It is of crucial importance that those students 
whose commitment to careers in research and teaching has been demonstrated 
and who have completed their basic studies at the undergraduate level should 
be able to continue their work. The predoctoral fellowship program was the 
first program established in the Division of Scientific Personnel and Education, 
and has been steadily developed in keeping with our evaluation of the relative 
need. As the need for new approaches to the support of graduate students and 
advanced scholars became apparent, new programs have been devised. At the 
present time, the Foundation conducts five fellowship programs for students 
(exclusive of two additional fellowship programs designed primarily for teach- 
ers). These programs provide support for students ranging from first-year 
graduate students to postdoctoral scholars engaged in advanced study at the 
highest levels. More than 2,500 advanced students in science, mathematics, and 
engineering will receive fellowship stipends from the Foundation from funds 
in its fiscal year 1959 budget. Additional significant numbers of graduate stu- 
dents obtain support as research assistants through the Foundation’s programs 
of basic research grants. 

Direct Foundation support for individual students has been restricted to the 
graduate level. We have not felt that the number of highly capable youth who 
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would like to study science or engineering, but who cannot find any way t 
support themselves in college, is sufficient to justify a program of Federal under. 
graduate scholarships in science and engineering. As additional informaticeg ig 
obtained about the college-going characteristics of youth at the highest ability 
levels, it appears that the numbers of these youth who fail to enter college arp 
even smaller than previously believed. This issue has been under contin 
study, and funds will be requested for such a program if convincing evidengg 
should appear that it is needed in the national interest. 

The Foundation supports a number of other kinds of activities concerned wit, 
students. Most of these programs are related to the problem of proper motiyg. 
tion of science students and an effort to acquaint young students with the reg} 
meaning and aims of science. In some cases, actual instruction in science itgelf 
is involved. Most of these programs are exploratory and experimental in ng. | 
ture, and cover a broad spectrum of activities. Included is support for eminent 
scientists, mathematicians, and engineers to enable them to visit small colleges 
and high schools, support of traveling libraries for schools in which adequate 
numbers of books about science and technology are not available, traye 
science demonstration lectures, summer training programs for outstanding ang 
promising secondary-school students, and others, 


THE DEVELOPMENT OF MODERN COURSE-CONTENT MATERIALS 


Curricula and courses in mathematics and science, not only in the elementary 
and secondary schools but also in the colleges and universities, have failed to 
keep pace with the rapid growth of scientific and technological knowledge during 
the past half-century. The lag is due in part to the sheer mass of new knowledge 
and the accelerating pace of discovery. It can also be attributed, in part, to the 
gulf which has developed between research scientists and teachers and others 


who are primarily concerned with the diffusion of knowledge. 

The problem is of such importance in connection with our need for excellence | 
in science education, that vigorous and continuing efforts must be made to de 
velop instructional programs in science and mathematics which, in fact, reflect | 
contemporary knowledge and modern theory and points of view. 

To meet this crucial need, the Foundation’s general approach has been to 
provide support for outstanding scholars—both those who are primarily oriented 
toward research and those who are mainly concerned with teaching—to carry 
out comprehensive programs to improve subject-matter content for courses in 
mathematics and science and engineering in undergraduate colleges. Support is 
provided for comprehensive studies of national scope and significance, under 
the aegis of colleges, universities, and professional societies. These efforts are 
cooperative in nature, enlisting the aid and assistance of high-school teacher 
themselves to insure that the new materials are prepared in such a way that 
they will meet the needs of the students. 

Under this program, a new approach to the teaching of high-school physics 
is being developed by the Physical Science Study Committee, centered at the 
Massachusetts Institute of Technology, but involving physicists from many other 
institutions as well as high-school teachers of physics. The work of this con- 
mittee is well along, and the new materials are even now being tried out ina 
number of high schools. Another large-scale approach of this kind is being 
undertaken by the school mathematics study group—with headquarters at Yale 
University—where work is going on to develop new courses in mathematics for 
grades 7 through 12, with plans for consideration of mathematics teaching in 
the lower grades. In addition, a comprehensive program in biology for ee 
mentary, secondary, and college levels is in its beginning stages, and similar 
efforts are in the planning phase for new course-materials in chemistry and other 
fields. 


PHYSICAL EQUIPMENT AND FACILITIES FOR SCIENCE INSTRUCTION 


A large and complex group of problems exists with respect to insuring that | 
teachers and students of science and mathematics have available adequate equip 
ment, apparatus, and materials. Many of our labortories are old and poorly 
equipped. New course-materials require new kinds of apparatus and equipment. 
Not only is there a need for the actual development of these new kinds of ap 
paratus, there is also the need for making it available in the places where itis 
needed. 

Under the Foundation’s program for the development of supplementary teach 
ing aids, support is provided for efforts by mathematicians, scientists, and er 
gineers to develop new and imaginative instructional devices of many kinds. 
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al attention is being given at the present time to the needs of the secondary 
schools, but projects at the elementary and college levels are also included. 
Special attention is being given to encouragement for developing new equipment 
for teaching laboratories, for it is important that experiments not be excluded 
from courses merely because equipment is not properly designed for instructional 
ag OTHER ACTIVITIES 


This résumé has been only a brief summary of the major types of program 
activities supported by the Division of Scientific Personnel and Education. Other 
important kinds of activity include the maintenance of the National Register of 
Scientific and Technical Personnel, and the Clearinghouse for Scientific Man- 
power Information—where an effort is made to learn as much as we need to 
know about our scientific personnel resources, their utilization, future needs, 
and problems related to education and training. The clearinghouse is the 
central place in the Federal Government for the collation and dissemination 
of these kinds of information. 

CONCLUSION 


The ves and program activities of the Division of Scientific Personnel 
and Education in which our efforts to improve the effectiveness of science edu- 
cation are centered, may be summarized as follows: An effort is made to identify 
the problems, and with the advice of the divisional committee and other ad- 
yisers from the scientific and educational community, program approaches 
toward their solution are fashioned. The scientists and science-educators are 
then invited through their institutions and associations to submit proposals for 
projects within the framework of these programs, and advisory panels assist 
us in selecting from among those proposals those which appear to have the 
greatest merit. These are provided with support, and are administered from 
that point on by those who have received the grants. 

It has been our consistent policy thus to assist the scientific and educational 
community in their own efforts to improve science education, and even though 
many of our programs are relatively new, we have many reasons to believe that 
their effects are already being felt. 

While the approaches by the Foundation to the problems of science education 
stem from our legislative directive, we recognize the necessity for maintaining 
liaison with other agencies of the Federal Government which have responsibility 
for activities in the field of education. 

This is particularly true with respect to the U.S. Office of Education, whose 
interests in the total educational process must, of necessity, include appropriate 
attention to problems in education in the sciences. The basic methods of 
approach used by each of these two agencies is essentially different, and the 
result has been reenforcement and strengthening of the total effort. 

The traditional method of approach by the Office of Education has been 
through the State departments of education in cooperative enterprises which 
have been very effective in working toward the solution of educational problems 
in general. The National Science Foundation, on the other hand, has channeled 
its program activities very largely through the scientific community, dealing 
as much as possible directly with the colleges and universities and the scientists 
and science-educators who have assumed responsibility for the administration of 
Foundation-supported projects. 

To insure the necessary degree of cooperation, numerous conferences have 
been held between the Secretary of the Department of Health, Education, and 
Welfare and myself, between the Commissioner of Education and the Assist- 
ant Director of the National Science Foundation for Scientific Personnel and 
Education, and between staff members in the operating programs who have com- 
mon interests. Each agency has appointed an official liaison officer who makes 
the arrangements for such meetings and performs other duties of a similar 
nature. 

I have discussed these problems in research and in education in the sciences 
at some length because I feel they are of the utmost importance to the Nation. 
I appreciate your patience in allowing me to proceed. Dr. Harry Kelly, the 
Foundation’s Assistant Director for Scientific Personnel and Education is with 
me and we will be happy to answer any questions you may have. 


Dr. WArerman. Mr. Chairman and members of the committee, I 


greatly oe the opportunity to meet with you today to discuss 
some of the problems which are facing the Nation in the area of scien- 
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tific research and education. I need not point out to the members of 
this committee that scientific research and _ scientific education arp 
merely two aspects of the same problem and that without the neces. | 
sary qualified personnel the Nation’s efforts in research will meet with 
little success. 

I think that it might be appropriate if I began by considering some 
of the major interests and needs of science and by discussing some | 
of the activities in which the Foundation is engaged which relate to 
the carrying out of its responsibility for support of basic scientific 
research. 

Our Division of Mathematical, Physical, and Engineering Scieneeg 
supports research in the fields of mathematics, astronomy, physics, 
chemistry, earth sciences, including oceanography, atmospheric g- 
ences, and engineering sciences. 

The area of the so-called physical sciences, listed above, is a vast 
area of research concerning the earth, the physical universe, and the 
many varied phenomena in nature, e.g., light, heat, sound, and elec. 
tricity. Discoveries in these fields have, of course, formed the basis 
for very many of our technical and industrial advancements, and 
weapons and devices of warfare, as well as instruments of all kinds 
for more penetrating studies of these phenomena. The most recent | 
highly oh Praca instrument for such observations is, of course, the | 
earth satellite and its relatives, the space probes. 

A major element in basic research in the physical sciences, as in all _ 
basic research, is a knowledge and understanding of the character 
and behavior of nature and nature’s processes. As a result of this 
understanding man may then harness nature to his needs as we have 
already done so abundantly. 

Foremost among the general categories of study in the physical 
sciences are such fields as the study and development of all sorts of 
materials, phenomena, and techniques which lead to improved trans- 
portation, communication, and many conveniences of life and, above 
all, utilization of natural resources for energy and power. 

In astronomy our scientists are trying to understand the nature and 
history of the universe. Until recently man’s ability to see out into 
the vast reaches of space has been limited to the use of light as picked 
up in optical telescopes. Technical advances made in electronics dur- | 
ing World War II have enabled us to build radio telescopes which | 
detect radio waves emitted by planets, stars, and galaxies. | 

At Greenbank, W. Va., the Foundation is building the National | 
Radio Astronomy sent he which is expected to have the largest 
precision radio telescope in the world. It will be complete in 1960. 

Our ability to learn about the sun and the stars is seriously handi- 
capped by the fact that most of the light and other radiation from 
them is absorbed by our atmosphere. Our ability to see details of the | 
sun has been limited by the disturbances in our atmosphere, which | 
blur the photographs enough to ruin their sharpness. 

Last year, in a program jointly supported by the Office of Naval 
Research and the Foundation, Princeton astronomers photographed 
the sun from a high altitude balloon and obtained pictures which 
radically advance our knowledge of the sun’s surface. 

Physics also provides means of observing events beyond our own | 
earth as, for example, by studying cosmic rays, high energy particles 
which bombard the earth from outer space. In this way knowledge 
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jg accumulating concerning the events which produce these highly 
energetic particles. 
More important, however, since some cosmic rays have energy far 
ter than can be obtained by the largest nuclear accelerators, it is 
ible to study what happens when particles of matter interact 
at these extreme energies. Such studies have led to discovery of many 
new particles, and to a realization that the basic laws of nature govern- 
ing the production and interaction of elementary particles are not 
understood. 

Physicists are still probing the atomic nucleus by many other experi- 
mental techniques in the effort to understand the basic laws which 

vern nuclear structure and properties. 

Then atoms come together in large numbers as in solids, liquids and 

s, a whole new set of research problems arise for the physicist and 
chemist. Physicists are giving special emphasis these days to the solid 
state of matter to improve our understanding of solids and how they 
behave. 

Out of their work has come knowledge which has contributed to im- 
proved materials and devices of many kinds. For example, one of the 
most fruitful areas has been the study of semiconductors which has led 
tothe transistor and many other new devices such as the Mazer, a more 
refined device which operates at very low temperatures. Another 
field of special interest is that concerned with the magnetic properties 
of substances which has led to an interesting class of synthetic mate- 
rials called ferrites. 

Chemistry constantly seeks new ways of linking the elementary 
atoms into interesting and useful compounds and attempts to clarify 
the chemical structure of naturally occurring compounds. An im- 

rtant area of chemical science is the study of chemical reactions, 
including those which release energy in large quantities and serve as a 
basis for new means of propulsion. Special emphasis is now given to 
the study of so-called free radicals which has opened up new pathways 
in chemistry. 

One of the most active fields in chemistry is organic or carbon chem- 
istry. Such work has been a source of many new, useful materials, but 
more important, it serves as a firm foundation for the study of the 
complex events taking place in living systems. 

For many years the subject of organic chemistry has comprised the 
study of high polymers and other large molecular aggregations. Such 
studies merge into the field of macromolecules, the largest of all, in 
which progress is being made toward a really vital problem, that of 
the synthesis of protein. 

To understand our own earth, we need first to study its structure 
and composition, its changes, and its material history. This is the 
vast task of the earth sciences, which comprises research into the earth 
itself, including its interior and its crust upon which we live, its land 
and ocean areas and the atmosphere and its behavior. 

Work in this area has been greatly stimulated by the International 
Geophysical Year effort. Following analysis of the International 
Geophysical Year findings there will be great opportunities for fur- 
ther research along these lines. 

_One of the most active fields now being supported by the Founda- 
tion is geochemistry. The effort is not only to understand the chem- 
istry of the earth’s crust as it now is, but also to work out the chemical 
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history which has led from a hot molten mass to the earth’s crust as 
we know it. 


How, for rr Ha were the deposits of sheet mica formed in the | 


earth? Man in his laboratories can only make mica in little flakes, 
This is a subject vitally related to the study and use of natural re. 
sources of the earth. 


Oceanography is another facet of the study of man’s environment, | 


It is a tremendous unexplored field requiring costly equipment to | 


obtain significant results. The dynamics of ocean currents is one im: 
portant phase. 

In International 
been observed below the Gulf Stream and running counter to it. 4 


proposed Foundation grant will carry on and further analyze this dis. 


covery. 

hae recent cruise of an oceanographic vessel a — area of volcanic 
ash was discovered on the ocean floor in the Pacific. The origin of 
this deposit is not known. Study of the oceans have already disclosed 
the vast mineral wealth which they contain, and also the possibilities 
of great mineral resources occasionally found in the bed of the ocean, 
Much should, of course, be made also of the oceans as a source of food 
supply unrivaled in magnitude. 


sical Year experiments a deep current has | 


e atmosphere presents the final aspect of our study of the earth | 


itself. Under Public Law 510 of the 85th Congress, authorizing and 
directing the Foundation to initiate and support a program of study, 
research, and evaluation in the field of weather modification, the 
Foundation has intensified its efforts in this field by a special program 
aimed at research to determine the practicability of modifying the 
weather by cloud seeding or other techniques. 

The detailed mechanisms of cloud formation and of precipitation 
are not adequately understood, and this understanding is our first re- 
search objective in this program. This special problem is only one 
in the vast field of meteorology which has assumed larger and larger 
proportions and greater and greater importance. 


Research in this field is receiving great impetus from the additional | 


knowledge we are gaining from high altitude measurements by plane, 
balloon, and rocket and also by observations at the very outekirts of 
the atmosphere by means of satellites and space probes. Without a 
doubt, the perspective and insight gained with regard to the broad 
picture of what causes climate and weather will be greatly enl 


with correspondingly large expectation of improvement in this field of © 


science. 

Engineering sciences include areas which have particular signifi- 
cance for technology, such as aeromechanics, hydromechanics, struc- 
tural mechanics, combustion, electronics, and many other fields basic 
to the design of technical systems. Here the National Science Foun- 
dation programs relate closely to programs of the Department of De- 
fense, the Atomic Energy Commission, and other departments and 
agencies having operational missions. 

As progress takes place in basic research in the fundamental 
sciences, the way is made open to memes to capitalize upon theit 
findings. We are completely dependent upon the engineer for carry- 
ing out the studies that come from science and putting them into use- 

practical form. 
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It is the engineer and especially the research engineer who is 
equipped to cope with the ultimate problem of feasibility, utility, and 
gonomic value of what technology can produce. Basic research in 

ineering, including as it does the study of materials, processes, and 
stems for use in engineering will play a most important part both 
inengineering training and research in the future, and the Foundation 
ig enthusiastic about supporting engineering research of this char- 


r. 
Mathematics provides the common etre of the sciences and pro- 
duces effective methods of grappling with problems of great complex- 
ity. It is a discipline calling for the highest qualities of imagination 
and individual initiative. 

Much of mathematics is highly abstract and may seem at first glance 
to be little more than a difficult intellectual exercise. Time and again, 
however, mathematical techniques of the greatest abstraction have 
turned out to be just what was needed to solve an important problem 
in science that has arisen from actual observations of nature. 

For example, it was a type of mathematics invented by the mathe- 
maticians in the last century, matrix algebra, which proved to be so 
successful in handling modern theory of the atom. Again in even 
more striking fashion the invention of the imaginary quantity long 
ago in mathematics, which was a concept at first unacceptable to the 
mathematicians themselves, has led to the most efficient way of han- 
dling the theory of modern electrical circuits. 

There is hardly need to mention the striking progress which has 

been made in the field of applied mathematics which has led to that 
powerful tool of study, statistics, and even more striking the develop- 
ment of the electronic digital computer with its amazing speed and 
The Biological and Medical Sciences Division of the Foundation 
supports basic research by means of grants to all areas of the life sci- 
ences. The program covers eight general “areas” as follows: develop- 
mental biology, environmental biology genetic biology, metabolic 
biology, molecular biology, psychobiology, regulatory biology, and 
systematic biology. As an example, problems in genetics cover the 
nature, action, and transmission of genes and chromosomes in in- 
dividuals, in families, and in populations of living organisms. 

Basic biological and medical science deals in the most general sense 
with the study of living matter, both plant and animal. fa its applied 
phases, biological and medical science has been operative for many cen- 
turies and is recognizable to all in two major pursuits of man—medi- 
cine and agriculture. 

The fruits of basic biological and medical research have had wide- 
a use in both of these human enterprises, and it is especially in 
the field of applied medicine that the impact of research, from the 
point of view of human beings, is dynamically apparent. 


The integration of basic research findings into both medicine and 
agriculture is so well established in our culture that very often there 
isa lack of appreciation of the basic research underlying advances in 
these applied fields. Frequently, in discussing biological and medical 
science, the average person thinks of medicine and agriculture as being 
the entire story. 
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To illustrate the relationship of basic research in biology and medi. 


cine to the pragmatic concerns of everyday life, we have only to think | 


of research on the isolation and description of biochemical substances 
which are to be found in human cells. Because of basic research, 
these substances may be characterized in their molecular form, 


They also may be described in their functional role in terms of thog | 


substances which are now known to operate in the normally function. | 
ing cell, and those which tend to produce abnormal cellular conditions, | 


such as are typically found in cancerous tissues. 

At a most basic level, probably the most exciting problem that con- 
cerns biological scientists is the fundamental nature of living matter 
itself, that is, the nature of the elementary building blocks, thought 
to be the amino acids. 


Extending the line of work initiated by Miller and Urey at Chi- | 
cago, the Biological and Medical Sciences Division is supporting the | 
work of Dr. Sidney Fox at Florida State University, the result of | 


which indicate that we may be one step further along in understand. | 


ing the nature of events leading from amino acid formation toward 
protein formation. 

As to the nature of proteins, which in their great multiplicity of 
forms seem to hold at least a part of the answer to the great diversit 
in living matter, we are also supporting some important work. Dpr, 


Reinbold Benesch at the Marine Biological Laboratory at Woods Hole, | 


has recently found that certain fundamental biochemical groups can | 


now be introduced “at will” into proteins, along with certain re- 
agents of known molecular structure, to create predictable alterations 
in the molecular structure of the protein being worked upon. 

This development not only provides an excellent tool for probing 
the structure of the protein molecule, but it can be used to transform 
the physical, chemical, and physiological characteristics of proteins 
of medical or industrial value. 

Perhaps one of the most exciting current areas in basic biological 


and medical research deals with the study of the function of deoxy- | 
ribonucleic acid, commonly referred to as DNA. DNA is now recog: | 


nized to be essential to the hereditary material that determines the 
eventual nature of all living matter, from viruses to man. 


Of all the chemical compounds which play a vital role in life proc- — 


esses, DNA appears to be the most significant. It is found in the 


chromosomes, and all evidence strongly indicates that the active com: | 
onent of genetic material, i.e., chromosome or gene, consists mostly, 


if not entirely, of DNA. The Foundation is supporting research deal- 
ing with the synthesis of DNA as well as projects aimed at determin- 
ing its function. 

Another interesting area of support deals with photosynthesis. This 
is the fundamental process by which green plants store the energy 
derived from sunlight in substances—fat, carbohydrate, proteins— 
upon which the sustenance of all humans and animals depends. The 
process of photosynthesis also constantly replenishes the earth’s at- 
mosphere with oxygen essential for respiration. 

Considerable progress has been made in recent years in understand- 
ing photosynthesis, some of this progress coming from research being 
supported by the Foundation. In other ineresting areas, two examples 
of our support might be mentioned. <A recent discovery by Dr. 
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Michael Laskowski at Marquette University may lead to the ability 
to prepare insulin in a form that can be administered orally; and Dr. 

rge E. Springer at the University of Pennsylvania, who is work- 
ing with blood group active substance from bacteria and higher plants, 
has produced experimental data to substantiate the hypothesis that 
bod up antibodies are not inherited but are acquired. 

In afi, this division supported about 600 research projects last year 
at same 200 to 225 institutions. Among these were four Nobel 
jaureates: Dr. Joshua Lederberg, now at Stanford; Dr. Albert Szent- 
Gyorgi at the Marine Biological Labortory, Woods Hole; Dr. Fritz 
Lipmann at the Rockefeller Medical Research Institute; and Dr. Linus 
Pauling at the California Institute of Technology. Foundation sup- 

rted work was not the basis for their Nobel prizes, but I thought 
you might be interested in knowing the level of competition among 
our proposals in the biological and medical science areas. 

As you know, the Foundation also supports scientific research in 
thesocial sciences. In this area the Foundation has determined that its 

roper role should be the support of high quality research of the 
ndamental nature, scientific in concept and design. 

The Foundation feels it proper and desirable to support basic re- 
search in the social sciences because such support is invaluable in 
assisting the social sciences to improve their research techniques, to 
accumulate fundamental information about human behavior, and to 
develop a sound theoretical basis for further inquiry. The Founda- 
tion regards its activities in the basic social sciences as helping to 
undergird efforts on the part of other organizations to deal with social 

roblems. 
ae but not least comes the impressive and fascinating field of 
research in outer space. Whether or not man will ultimately find 
pleasure or profit in exploring in person our planetary system or outer 
reaches of space is entirely problematical. Nevertheless, there is one 
unquestioned fact: For the first time in man’s history, he has been able 


_ toembark upon this venture, for whatever it may prove to be worth. 


In any event, there is no question whatever that scientific experi- 
ments and observations conducted with satellite and space probes will 
disclose a far-reaching understanding not only of outer space, but of 


- conditions upon the earth itself which will progress toward conse- 


quences of enormous importance to mankind. We have here a pioneer- 


. | ing effort which will continue to challenge man’s imagination and 


initiative. 

Now if I may, I would like to turn to a discussion of things we 
believe should be done to improve the status of fundamental research 
in the United States. These recommendations are discussed more 
fully in a report entitled “Basic Research a National Resource” which 
was transmitted to President Eisenhower by the Foundation on Oc- 
tober 15,1957. ‘These recommendations, stated briefly, are as follows: 

1. Government agencies should significantly increase the support 
of basic research (including facilities) and of training for research, 
A well as ensuring that support is rendered on a continuing stable 

is. 

2, State governments, with Federal assistance, should increase their 


support of basic research and of graduate education at State uni- 
Versities, 
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3. Federal grants and contracts for research and research — 


should continue to carry a minimum of restrictions on the freedom 9 
the scientist and of his institution. 

4. Methods should be devised for increasing philanthropic gift, 
for basic research, with no restrictions as to their use. 

5. Industry should be encouraged to conduct more basic research jp 
its own laboratories. 

6. Scientists working for industry should be encouraged, both by 
their firms and by scientific journals, to publish their research, 


7. Closer and better relationships should be developed betweey , 
Members of Congress and scientists, in view of their respective respon. 


sibilities to each other and to the American people. 

As we stated in our last annual report, imaphieit in these recom. 
mendations is the strongly held conviction of the scientific commp. 
nity and of the National Science Foundation that the Federal Goy. 
ernment must be careful not to exercise centralized control over 
science, 

Increased Federal support does not carry with it the license to direct 
the research, or to set the policies, scientific or otherwise, of the insti. 
tutions receiving support. Each needs the other, but they must pr. 
main separate. 

Otherwise, our research institutions and our scientists might well 
begin to feel an erosion of the intellectual freedom which is their 
bulwark and our shield. For the educational and sociological bar. 
riers which are today set in the way of science, we cannot substitute 
legislative and administrative chains because, as we are finding 
limitations upon our scientists are limitations upon all of us. 

It is important to understand the reason for this policy. The first 
is that intellectual freedom is a cardinal principle of democracy, 
Second, related to and underlying the first, is that intellectual freedom 
constitutes the great strength of a true democracy. Creativeness, 
originality, and accomplishment are at a maximum when left to in- 
dividual initiative and enthusiasm. 

Finally, I would like to mention specifically the need in this cou- 


try for modernization of graduate level research laboratories and for _ 


the construction of certain necessary, highly specialized research 
facilities which are beyond the financial resources of most universities 
and other research organizations. Graduate level research labom- 
tories of the Nation’s universities, colleges, and other nonprofit institu- 
tions have become obsolescent to a point which is detrimental to the 
country’s research effort. 


Laboratory facilities have not kept pace with the increased scientific | 
research, whether measured by the number of persons involved or the | 


complexity of the research being done. Modern research laboratories 
at the graduate level are not only essential for the conduct of research, 
but are also necessary to attraction and retention of highly qualified 


science faculties at colleges and universities which might otherwis | 
lose such personnel to industry and further jeopardize the training of | 


graduate students. 


The gap between higher costs and increased research requirements | 


on the one hand and the rate of increase in corporate and financial sup- 
port of universities and colleges on the other is constantly widening, 
and it is clear that effective action should be taken without delay. 


— 2 


I 
t 

4 

t 

: 
( 
( 
] 
1 
j 


SCIENTIFIC MANPOWER AND EDUCATION 125 


To the extent that these needs may be met by State, municipal, and 
private sources of funds, this problem will be solved in our traditional 
manner. However, it appears far from realistic at present to assume 
that these former sources will be at all adequate. 

Since this should be a matter of high national priority in aid of 
our scientific and technological needs, it seems essential that the 
Federal Government either consider steps to make non-Federal funds 
more available for these purposes, or itself to participate directly in 
providing funds. 

Similarly, specialized research facilities which cannot be provided 
by needy universities or other research organizations and which are 
worthwhile to research progress, must be provided by the Federal 
Government. As an example, the President’s budget for fiscal year 
1960 has requested, on behalf of the Foundation, $2 million for con- 
struction of a much needed oceanographic research vessel. The re- 
port of the President’s Science Advisory Committee, which was made 

ublic by the President on December 27, 1958, contains an excellent 
brief summary of the needs in the area of capital investment for 
research. 

I would now like to turn to a discussion of the second of the two 
matters which I referred to earlier, namely the problems which face us 
as a Nation in providing a sufficient number of highly qualified per- 
sonnel capable of doing the kind of scientific research needed in today’s 
rapidly changing world. 

As we pointed out in our 1958 annual report, the goal of our scien- 
tific efforts and indeed of all our efforts must be quality—quality in 
native ability, quality in training and quality in performance. 

Quality in native ability we have in abundance, latent among our 
youth, from all walks of life. But we must identify these young 
people early, give them every encouragement and opportunity to de- 
velop their aptitudes to the fullest, whatever these may be, for their 
own future and for the future of our society. 

Quality in training for these young people we must insist upon. 
This means superior teaching and superior teachers, together with the 
equipment and materials they should have. 

Quality in performance in science and technology requires that w 
push forward the frontiers of science with all the vigor at our com- 
mand. This means full support, both financial and moral, to our com- 
harm basic research scientists and engineers for their needs, and, as 

pointed out earlier, this includes the construction of essential though 
costly capital installations, such as those required for nuclear physics, 
astronomy, oceanography, and the exploration of outer space. 

An important part of the Foundation’s program activities has de- 
volved from its legislative responsibility with respect to education in 
sciences. These programs have been in response to the legislative di- 
rective contained in the National Science Foundation Act of 1950 
which states that the Foundation shall— 


** * develop and encourage the pursuit of a national policy for the promotion 
of * * * education in the sciences; * * * award scholarshins and graduate fel- 
lowships in the * * * sciences; * * * maintain a register of scientific and tech- 
nical personnel and in other ways provide a central clearinghouse for informa- 
tion covering all scientific and technical personnel * * * (and, as one of its ob- 
jectives) * * * strengthen * * * education in the sciences. 
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During the past few years we have worked steadily to gain a clear 
understanding of the nature and magnitude of the problems which we 
face as a nation with respect to maintaining a supply of competent 


scientific manpower to meet our needs, and have fashioned a number | 


of program approaches which we believe will do much to insure our 
ability to maintain a high level of scientific activity in the critica] 
years ahead. Our approaches have been based generally upon the 
following principles and assumptions: 

(1) Quality of training is of primary importance: Our first concern 
must be to insure that we are producing in our educational system 


the relatively small cadre of top-level, creative scientists whose genius _ 


must provide the foundation and the framework for our total scien. 
tific effort. 

We must then do the best that we can to train sufficient numbers of 
highly competent supporting scientists and technologists to carry for. 
ward the work of science and technology at a sufficiently rapid rate to 
meet our national needs. Implicit in these requirements is the need 
for competent instruction in science, mathematics, and engineering at — 
all levels in the educational system. 

The activities of the Foundation in education in the sciences have 
consistently emphasized quality. In accordance with the require. 
ments of the National Science Foundation Act, selection of fellowship 
recipients has been based on national competition where demonstrated 
academic ability has been the primary factor. 

Awards of grants for summer institutes for high school and college 
teachers of science and mathematics, likewise, have been the result of | 
careful evaluation of proposals submitted by many colleges and uni- 
versities. Those which have shown the greatest promise of successful 
accomplishment of their aims have been selected for support. 

(2) The training of scientists, mathematicians, and engineers has 
been and must remain primarily the responsibility of the scientific 
and educational community. We have not found reason to believe 
that there must be radical departures from our traditional educa. | 
tional patterns. Scholars in all fields of learning have always assumed 
responsibility for the replenishment of their numbers. 

Scientists and science teachers are keenly aware of this respon- 
sibility, are cognizant of the problems involved, and have demon- 
strated their eagerness to assume the burden of maintaining excel- 
lence in the processes of science instruction during the coming period 
when the entire educational system will be beset with problems of un- 
precedented magnitude. 

The role of the National Science Foundation has been, and con- 
tinues to be, that of providing a focal point for Federal Government 
concern in science education, and of making available necessary funds 
to the scientists and science teachers through their institutions and 
— ilps to accomplish the advances which they agree must 

made. 

(3) Science education in this era has a double responsibility: In 
addition to the need for providing high quality professional training 
for our working scientists, mathematicians, and engineers, the char- | 
acter of our expanding technological society requires that every citi: 
zen have enough knowledge and understanding of the substance and 
aims of science to enable him to make decisions intelligently. 
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The purposes of the Foundation’s programs in education in the 
sciences reflect this dual function through different kinds of em- 
phasis at various levels in the educational system. At the elementary 
and secondary levels, for example, supplementary training of science 
and mathematics teachers contributes to science education for all stu- 
dents who enroll in these subjects. 

Our efforts here are not directed solely to the relatively few amon 
these students who later will enter professinal training. At the col- 
legiate levels, pany students study science for its liberal arts values. 
It is as desirable that this instruction be sound, as it is necessary to 
maintain excellence in instruction for those among them who are pre- 
paring for scientific careers. At the graduate and postdoctoral levels, 
the emphasis of our programs is to encourage and support the best 

ible training for those who demonstrate the highest potential for 
research and teaching. 

(4) Balance must be maintained between science and other fields 
of scholarship. As important as science and technology are in the 
modern meni, other values must not be submerged or lost. Other 
fields of scholarship and other fields of endeavor have just claims to 
their share of our most competent youth. 

While the first responsibility of the National Science Foundation 
with respect to education in the sciences is to insure that the necessary 
level of scientific work can be maintained through the training and 
support of scientists and technologists, we also have a moral obliga- 
tion to maintain a reasonable perspective and to help guard against 
overemphasis and the fostering of an imbalance in the utilization of 
our intellectual resources. 


PROBLEMS AND PROGRAM APPROACHES 


Studies and evaluations have shown that problems of major pro- 
portions exist with respect to education in the sciences at all levels in 
the educational system. I should like, briefly, to enumerate and dis- 
cuss what appear to be the more critical of these problems, to state 
our positions with respect to them, and to indicate the kinds of pro- 
gram approaches we are making toward their solution. 

The origins of most of these problems lie in the evolution of the 
Nation’s general philosophy of education which has resulted in con- 
tinually increasing proportions of our youth seeking education and 
training at higher levels. This factor, coupled with the rapidly in- 
creasing birth rate, is resulting in the growth of school and college 
populations of unprecedented size and beyond the resources of the 
fpeetional system to maintain the quality of education which is 
essential. 

This general problem is made more complex through the increasing 
rate of scientific discovery and the resultant changes in the theoretical 
basis for scientific thought and research. This rate of growth in 
science and mathematics has outstripped the ability of most of our 
science and mathematics teachers to keep abreast of new develop- 
ments in their fields, and has created a problem of major dimensions. 

For purposes of exposition, the complex of problems toward which 
we have directed our program activities in education in the sciences 
have been grouped into the following four categories: (1) training 
of science teachers in modern scientific theory and knowledge; (2) de- 
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velopment and dissemination of modern and realistic subject matter 
materials for instruction ; (3) support of students and advanced schol. 
ars in science, mathematics, and engineering; and (4) a equip. 
ment and facilities for science instruction. Each will 

separately below. 


THE TRAINING OF SCIENCE TEACHERS IN MODERN SCIENTIFIC THEORY 
AND KNOWLEDGE 


We recognize that the teacher is an important key to the quality 


of the education of youth, and that if we are to support excellence — 


in training we must seek methods to assist teachers in their efforts 
to improve their effectiveness. A large and important segment of our 
program approaches in education in the sciences involve in-service 
training of science and mathematics teachers at every level. 

These programs are based on the belief that, generally speaking, 
science and mathematics teachers of the Nation, at all levels in the edu. 


discussed 


cational system—and in public and private schools alike—are dedi- | 


cated, hard working, competent, and fully aware of their responsi- 
bilities both to scholarship for its own sake and to the welfare of the 
Nation. 

Among the many evidences upon which this confidence is based 
is their own desire to participate in activities of many kinds which 
make it possible for them to advance themselves as scholars and 
teachers, and better to discharge their responsibilities. 

About 140,000 individual teachers are responsible for the instruction 
in science and mathematics of several million high school students 
who study these subjects each year. In formal academic background 
they range from the many who are scholastically highly qualified 


through recent graduate study in their fields, to the many who either | 


have been pressed into service in these fields with a minimum of 
actual academic preparation, or who have attempted to keep up in 
their rapidly advancing fields even though opportunities for study 
have been rare or nonexistent. 

Their eagerness to take advantage of opportunities to improve their 
teaching competence has been vividly demonstrated through the large 
numbers of applications each year for participation in the various pro- 
grams which we have developed and supported for supplemental sub- 
ject matter training. 

In our view, the development and administration of programs, in 
cooperation with and conducted by the colleges and universities, to 
make it possible for these science and mathematics teachers to im- 
prove their knowledge of the current status of subject matter in 
science and mathematics is of primary importance, and one which 
is making substantial contributions to the advancement of science 
education. 


Probably the best known of these programs is that which provides | 


support for summer institutes conducted by participating colleges 
and universities. During the summer of 1959, 300 such institutes will 
be held, and will provide subject matter training for about 15,000 
high school teachers of science and mathematics. 

A number of other programs provide similar kinds of training. 
Examples are academic year institutes in which teachers on leave 
of absence attend a full year of specially designed study. During the 
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next academic year, 32 of these institutes will be in operation through- 
out the country. 

To provide opportunities for subject matter instruction for teachers 
of science and mathematics who cannot, for one reason or another, 
attend the summer or academic year institutes, 180 inservice institutes 
will be conducted next year where teachers will be able to improve 
their subject matter knowledge through study at evening or Saturday 
classes. 

A new program for this coming summer will be summer fellowships 
for high school science and mathematics teachers, where teachers 
selected for awards will be supported in independent study in their 
fields of specialization at colle and universities of their choice. 
Several other programs provide further opportunities for teacher 
training at the elementary and secondary school levels. These include 
short conferences, programs for research participation by high school 
teachers, opportunities to work on programs in course content develop- 
ment, and others. 

The problem of supplemental training of teachers is not confined to 
the elementary and high school levels. Many college and university 
teachers of science, mathematics, and engineering have found it diffi- 
cult to keep abreast of developments in their fields. The impending 
large increases in college enrollments point to even more serious prob- 
lems at this level in the future. Our program planning and develop- 
ment is taking full cognizance of this problem, and we are attacking 
itina number of ways at the present time. 

Programs of the Foundation for college and university teachers 
range from postdoctoral and science faculty fellowships, which pro- 
vide support for study and research, to summer institutes for college 
teachers (patterned largely after the summer institutes for high school 
teachers), and numerous kinds of short conferences and special field 
institutes. 

It is estimated that as many as 6,000 college and university teachers 
of science, mathematics, and engineering will participate in one way 
or another during next summer and the following academic year in 
programs of the Foundation. 


SUPPORT OF STUDENTS AND ADVANCED SCHOLARS 


The primary element in science education, of course, is the student. 
We must be assured that there are enough properly motivated, high 
ability students who desire to become scientists and engineers to meet 
our needs. These students must have the will and the resources to 
continue their training to the extent of their capabilities. We have 
attempted to evaluate this factor, and have arrived at the following 
conclusions : 

The most urgent problem at the present time is that of support of 
graduate students and advanced scholars. It is of crucial importance 
that those students whose commitment to careers in research and teach- 
ing has been demonstrated and who have completed their basic studies 
atthe undergraduate level should be able to continue their work. 

The predoctoral fellowship program was the first program estab- 
lished in the Division of Scientific Personnel and Education, and has 
been steadily developed in keeping with our evaluation of the relative 
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need. As the need for new approaches to the support of graduate 
students and advanced scholars became apparent, new programs haye 
been devised. 

At the present time, the Foundation conducts five fellowship pro. 
grams for students (exclusive of two additional fellowship programs 
designed primarily for teachers). These programs provide support 
for students ranging from first-year graduate students to postdoctoral 
scholars engaged in advanced study at the highest levels. 

_More than 2,500 advanced students in science, mathematics, and ep. 
gineering will receive fellowship stipends from the Foundation from 


funds in its fiscal year 1959 budget. Additional significant numbers 


of graduate students obtain support as research assistants through the 
Foundation’s programs of basic research grants. 

Direct Foundation support for individual students has been re. 
stricted to the graduate level. We have not felt that the number of 


highly capable youth who would like to study science or engineering, 


but who cannot find any way to support themselves in college, is suff. | 


cient to justify a program of Federal undergraduate scholarships in 
science and engineering. 

As additional information is obtained about the college-going char. 
acteristics of youth at the highest ability levels, it appears that the 
numbers of these youth who fail to enter college are even smaller 
than previously believed. This issue has been under continuing study 
and funds will be requested for such a program if convincing evidence 
should appear that it is needed in the national interest. 

The Foundation supports a number of other kinds of activities 
concerned with students. Most of these programs are related to the 
problem of proper motivation of science students and an effort to 
acquaint young students with the real meaning and aims of science, 

In some cases, actual instruction in science itself is involved. Most 
of these programs are exploratory and experimental in nature, and 
cover a broad spectrum of activities. Included is support for eminent 
scientists, mathematicians, and engineers to enable them to visit small 
colleges and high schools, support of traveling libraries for schools 
in which adequate numbers of books about science and technology are 
not available, traveling science demonstration lectures, summer train- 
ing programs for outstanding and promising secondary school stu- 
dents, and others. 


THE DEVELOPMENT OF MODERN COURT CONTENT MATERIALS 


Curriculums and courses in mathematics and science, not only in the 
elementary and secondary schools but also in the colleges and uni- 
versities, have failed to keep pace with the rapid growth of scientific 
and technological knowledge during the past half century. The lag 
is due in part to the sheer mass of new knowledge and the accelerat- 
ing pace of discovery. It can also be attributed, in part, to the gulf 
which has developed between research scientists and teachers and 
others who are primarily concerned with the diffusion of knowledge. 

The problem is of such importance in connection with our need for 
excellence in science education, that vigorous and continuing efforts 
must be made to develop instructional programs in science and mathe 
matics which, in fact, reflect contemporary knowledge and modem 
theory and points of view. 
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To meet this crucial need, the Foundation’s general approach has 
been to provide support for outstanding scholars—both those who are 
primarily oriented toward research and those who are mainly con- 
cerned with teaching—to _— out comprehensive programs to im- 
prove subject matter content for courses in mathematics and science 
and engineering in undergraduate colleges. 

Support is provided for comprehensive studies of national scope 
and significance, under the aegis of colleges, universities, and profes- 
sional societies. These efforts are cooperative in nature, enlisting the 
aid and assistance of high school teachers themselves to insure that 
the new materials are prepared in such a way that they will meet the 
needs of the students. 

Under this program, a new approach to the teaching of high school 
physics is being Aim by the Physical Science Study Committee, 
centered at the Massachusetts Institute of Technology, but involving 
physicists from many other institutions as well as high school teachers 
of physics. 

he work of this committee is well along, and the new materials are 
even now being tried out in a number of high schools. Another large- 
scale approach of this kind is being undertaken by the School Mathe- 
matics Study Group—with headquarters at Yale University—where 
work is going on to develop new courses in mathematics for grades 7 
through 12, with plans for consideration of mathematics teaching in 
the lower grades. ; 

In addition, a comprehensive program in biology for elementary, 
secondary, and college levels is in its beginning stages, and similar 
efforts are in the planning phase for new course materials in chem- 
istry and other fields. 


PHYSICAL EQUIPMENT AND FACILITIES FOR SCIENCE INSTRUCTION 


A large and complex group of problems exists with respect to insur- 
ing that teachers and students of science and mathematics have avail- 
able adequate equipment, apparatus, and materials. Many of our 
laboratories are old and poorly equipped. New course materials re- 

uire new kinds of apparatus and equipment. Not only is there a need 
or the actual development of these new kinds of apparatus, there is 
also the need for making it available in the places where it is needed. 

Under the Foundation’s program for the development of supple- 
mentary teaching aids, support is provided for efforts by mathemati- 
cians, scientists, and engineers to develop new and imaginative in- 
structional devices of many kinds. Special attention is being given 
at the present time to the needs of the secondary schools, but projects 
at the elementary and college levels are also included. 

Special attention is being given to encouragement for developing 
new equipment for teaching laboratories, for it is important that ex- 
periments not be excluded from courses merely because equipment is 
not properly designed for instructional use. 


OTHER ACTIVITIES 


This résumé has been only a brief summary of the major types of 
program activities supported by the Division of Scientific Personnel 
and Education. Other important kinds of activity include the main- 
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tenance of the National Register of Scientific and Technical Pergop. 
nel, and the Clearinghouse for Scientific Manpower Information 
where an effort is made to learn as much as we need to know about 
our scientific personnel resources, their utilization, future needs, and 
problems related to education and training. The clearinghouse is the 
central place in the Federal Government for the collation and dis. 
semination of these kinds of information. 


CONCLUSION 


The objectives and program activities of the Division of Scientific | 


Personnel and Education in which our efforts to improve the effec. 
tiveness of science education are centered, may be summarized 4s 
follows: An effort is made to identify the problems, and with the 
advice of the divisional committee and other advisers from the sciep. 
tific and educational community, program approaches toward their 
solution are fashioned. 


The scientists and science educators are then invited through their © 


institutions and associations to submit proposals for projects within 
the framework of these programs, and advisory panels assist us in 
selecting from among those proposals those which appear to have the 
atest merit. These are provided with support, and are admin 
istered from that point on by those who have received the grants, 
It has been our consistent policy thus to assist the scientific and 
educational community in their own efforts to improve science educa- 
tion, and even though many of our programs are relatively nev, 


we have many reasons to believe that their effects are already being | 


felt. 


While the approaches by the Foundation to the problems of sciene | 
education stem from our legislative directive, we recognize the neces. 


sity for maintaining liaison with other agencies of the Federal 
Government which have responsibility for activities in the field of 
education. 


This is particularly true with respect to the U.S. Office of Eduea- | 


tion, whose interests in the total educational process must, of necessity, 
include appropriate attention to problems in education in the sciences. 
The basic methods of approach used by each of these two agencies 
is essentially different, and the result has been reenforcement and 
strengthening of the total effort. 


The traditional method of approach by the Office of Education has _ 


_ been through the State departments of education in cooperative enter: 


prises which have been very effective in working toward the solution 
of educational problems in general. 

The National Science Foundation, on the other hand, has channeled 
its program activities very largely through the scientific community, 
dealing as much as possible directly with the colleges and universities 
and the scientists and science educators who have assumed responsi 
bility for the administration of Foundation-supported projects. 

To insure the necessary degree of cooperation, numerous confer- 
ences have been held between the Secretary of the Department of 
Health, Education, and Welfare and myself, between the Comms 
sioner of Education and the Assistant Director of the National Science 
Foundation for Scientific Personnel and Education, and between 


members in the operating programs who have common. interest 
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Each agency has appointed an official liaison officer who makes the 
arrangements for such meetings and performs other duties of a similar 
ture. 
mT have discussed these problems in research and in education in the 
sciences at some length because I feel they are of the utmost impor- 
tance to the Nation. I appreciate your patience in allowing me to 
roceed. 
. As you know, the National Science Foundation has as its primary 
functions the support of basic research and the encouragement of 
education in science, and as such, our major programs are concerned 
with those two broad areas—one, the support of basic research in 
science itself; and the other is to have a strong program to encoura 
the training with respect to science, the content of science, and the 
encouragement of people with aptitudes going into that field. 

So those are the major components of the problem. 

Because we do have a broad assignment with respect to policy in 
the Government on basic research, I thought it might interest the 
committee to call your attention to some reports that we have of a 

neral nature. 

One is “Basic Research, a National Resource,” which came out in 
1957, a report to the President on the general topic. A more recent 
one Is a very thoughtful report of the President’s Science Advisory 
Committee, Dr. Killian’s Committee, on “Strengthening American 
Science,” which just came out a few months ago. 

These documents, particularly the latter, pose some of the great 
questions that we face with respect to basic research. I think they 
are very helpful. 

We also have an annual publication, of which this is No. 7, “Federal 
Funds for Science,” in which we list the Federal research and develop- 
ment budget and its breakdown of the different sciences into basic 
research, applied research, development, and so on,, This gives an 
overall view of what the Federal Government is actually doing. 

At the present time, before going into our program in more detail, 
I should like to point out as we all know, that we face a competitive 
situation in the world. AI] nations face that, too. 

We all agree that science and technology is at the bottom of it; 
that the economic strength of the country and of course its military 
security are pretty largely dependent these days on what really should 
be called technology—that is to say, the degree to which one can de- 
velop industrial and economic applications of science and the weapons 
and devices of warfare that are necessary. 

The point is, as I think everyone is fairly clear about, that tech- 
nology is based essentially on science. Science is the seed corn from 
which these things come. Science itself, you see, is the study of na- 
ture. You then have a better knowledge of nature and man, and 
a better understanding; and it proceeds on the thesis, which is well 
justified by history, that if we can understand the phenomenon of na- 
ture, understand man’s makeup and so on, then we can do something 
about it. This is the whole basis of technology. 

_I would like to stress that science in its pursuit of basic research 
doesn’t necessarily try to cure the world’s ills. It is trying simpl 

to get more knowledge. History shows that mere search for knowl- 
edge, whether or not it is directed toward some practical result, is 
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For example, the X-ray is a good illustration. There is no point in 
trying to tell somebody to discover some phenomenon like X-rays 
until you know there is such a thing. These capital discoveries fe 
in 

o the we can do, then, is to give scientists every opportuni 
to follow out their own natural a in what they sana a fields 
where they can make actual progress. 

In the course of this they will come up with some of the most star. 
tling things that may even start new industries. But this is the thing 
you can’t predict, and therefore you can’t concentrate too much on q 
particular problem or a particular area to get this kind of result. 

Now, it is true that basic research in science supports such things as 
weapons of warfare, and there are fields that one can identify where 
a great deal more research is necessary. This is to backstop the en- 
gineers who are going to do the design and production and provide the 
information about materials and mechanisms and _ uses 
which can be incorporated in these devices, whether they are for com- 
mercial use or for defense or otherwise in the Government. 

That kind of research—supporting research—can also be basic and 
is very valuable. But what I particularly want to stress is that in the 
general area of science we cannot compete successfully unless we su 
port science in a very comprehensive way, knowing that statistically 
something important will come out, but we can’t predict where be- 
cause it lies in the unknown. 


That is really an essential thing in order to be strong technologically | 


speaking, economically speaking. If we do this, it does not cost very 
much because basic research is as a rule rather inexpensive. 
We then uncover all the possibilities that science can devise, and 
give our ablest people every opportunity to do that. Otherwise we 
andicap ourselves at the outset. 


Having done that, then in order to protect our spearnay and not go | 


bankrupt, we have to be careful what we select among the things we 
are trying to do, because that is where the big money comes in—when 
you begin to invest capital to produce and to distribute. 

I repeat, however, we are handicap unless we back pretty gen- 
erally in a comprehensive way all the things scientists do, even if they 
sound peculiar in the be, —_— 

So if you gentlemen hear about research programs from an agency 
of the Government in basic research with outlandish titles, these mean 
something to the scientist who is doing it and many have the germ, the 


ibility, of something rather remarkable coming out of them, but — 


you can’t tell in advance. 

The whole affair is like an investment. You can’t tell where it is 

going to pay off. Some will be urs A with the promise of very high 

they may not pay off; and others 
are fairly sure things, but they won’t make a great deal of progress. 
There is quite a strong analogy here. 

So one regards this as investment which will pay off somewhere and 
one doesn’t know exactly where, but one that has to be planned in- 
ny and in a comprehensive way by those experienced in the 
subject. 

These are just general remarks about the whole subject, Mr. Chair- 
man. Speaking more specifically now about Con and the Na- 


tional Science Foundation, our basic research—speaking to that major — 
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category—is divided organizationally and programwise into two major 
divisions, and one minor. 

First is the Division of Mathematical, Physical, and Engineering 
Sciences. This covers the field of mathematics, astronomy, physics, 
chemistry, the earth sciences, and that includes oceanography and 
everything about the earth, atmospheric sciences and engineering 
sciences. 

In these, of course, we are trying to find out the facts concerning 
the earth, the physical universe, and the different phenomena in na- 
ture like light, heat, sound, electricity, and all the different mani- 
festations they can have for us. 

We also, in the process of this, develop better instruments to go fur- 
ther in research, and, of course, one of the glamorous examples are 
the satellites and the space probes which will tell us more about the 
outside universe and open up a vast new field. 

In astronomy we have a subject which is blossoming out now very 
strongly, with observations made at high altitudes and by some of the 
best telescopes, and especially by the use of the radio astronomy tele- 
scopes. These accept radio waves coming from outer space, and we 
find that these signals are coming to us from some stars and some 
places in the sky just like light, to be interpreted by instruments 
much in the same way as light. 

This gives astronomy a rebirth, you might say. For example, it 
enables astronomers for the first time to look through the Milky Way, 
which we can’t do visually. Also by radio astronomy you can see 
through cloudy weather. If you add: to that the possibility of what 
the satellites can do about studying the universe, astronomy is be- 
coming a most important field. 

One thing that might be pointed out in this connection is that in 
the stars we have nuclear energy laboratories far beyond anything 
that we can even conceive of, almost. The heat of the sun itself is 
supported by nuclear reactions. 

erefore, when we look at the stars and the sun we can see nature’s 
enormous laboratories at work, and if you can get a good clear view 
of them by these new techniques, it will undoubtedly help us enor- 
mously to do the things that we would like to do on the earth. 

So astronomy is receiving a great deal of attention now and the 
Foundation is backing it strongly. 

In physics, we are Sateneatedl in studying, of course, the nucleus of 
the atom and the cosmic rays, those very energetic particles that come 
from outer space. The latter are faster and more energetic than 
anything we can possible produce in the laboratory as yet. The study 
of those will give us information about particles moving at terrific 
speeds, very high energies, and causing damage when they strike other 
nuclei of a kind that we can’t match artificially. 

The solid state of matter, the structures of solids, is a very important 
subject in physics now and one that is growing. There are lots of 
illustrations of the applications that will come out of that. 

For instance, in the study of poor conductors of electricity, 5 years’ 
basic research by the Bell Telephone Laboratories gave the basis for 
the construction and development of the transistor, and it has a new 
relative now called the mazer which is more precise, which operates 
at very low temperatures, near absolute zero, with extremely high 
effectiveness. These and the use of magnetic materials known as 
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ferrites, are areas that are coming forward now and needing good 
attention. We are backing all of these things, of course, as we fing 
people who have plans and competence to do them. 

In chemistry—one of the better known sciences, perhaps—the mod. 
ern study includes chemical reactions and the use of free radicals jp 
chemistry. Organic or carbon chemistry is an old subject which is of 
great importance. An important aim is to analyze and if possible 
synthesize enormous chains of atoms forming great big molecules, 

If you carry this to its maximum, you get into the so-called macro. 
molecules. That leads into the possibility of the synthesis of protein, 
which would be a remarkable step forward. We get closer to this 
every day. 

In the field of geochemistry we are studying the earth’s crust and 
finding out that much more use can be made of better techniques for 
the discovery of minerals and the processing of minerals, and so forth, 
So geochemistry is becoming a leading field. 

prgenen ae d is also receiving a great deal of attention, partly 
as a result o 
this country has been weak in facilities for oceanography. We have 
some first-class establishments and first-class people, but we are badly 
handicapped for oceanography research vessels, for example, which 
can make studies of the ocean. 

The ocean is really a marvelous reservoir. Everyone knows it isa 
very abundant food supply and that the nations of the world have 


always depended on it. Much more can be done about that kind of | 


study. 

Not only that, but most people don’t realize that it is a source of 
remarkable mineral wealth. Recent discoveries have shown that 
there actually are ore deposits at the bottom of the ocean in some 


places. So we have to learn how to find these and see what benefits 


there would be to go after them. 

The atmosphere itself is a subject of research well known to you. 
As you know, the Foundation is particularly interested in that for 
two reasons. One is because of the passage of an act by Congress 
which gives responsibility to the Foundation for research into weather 
modification, so-called, research into the possibilities of influencing 
the weather in some way. 

This program is going forward actively. While it still should be 
regarded really in the research stage because one doesn’t want to 


waste money blindly here—and that is easy to do—there are a number — 


of approaches from the research side that should be actively pursued. 


Aside from that, a committee of the National Academy of Sciences — 


on atmospheric physics has made recommendations about support 
that should be given to the whole subject of meteorology. It has 
within recent years taken a modern development, bringing in physics 
es mathematics and electronic digital computers, to analyze weather 
affairs. 

Then, with the results of the atmospheric and high-altitude obser- 
vations in the International Geophysical Year, which should be con- 
tinued, the whole subject of meteorology is opening up. That means 
that here is a great opportunity to find out what can be learned to our 
advantage for better forecasting. 

It is hard to mention a single thing which would affect the country 
more financially than really accurate weather forecasting; or, beyond 


the International Geophysical Year. It happens that | 
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that, the possibility of some kind of weather modification. So this 
js a most important field and it is receiving considerable attention 
and thought. 

One doesn’t hear so much about the engineering sciences. But I 
am sure you understand that they are at the basis of what we do in 
technology. They are, if you like, the connecting link between the 
sciences and what can come out as applications. 

The engineer occupies a key position. He alone can see the finished 
idea. He alone can make the designs and carry them out. So engi- 
neering education and basic research in engineering to improve ie: 
ods is a most important subject of research as well. 

Mathematics is, of course, the common language of the sciences and 
it provides tools and methods, techniques, for dealing with many of 
these problems. It is also, of course, a subject in its own right. 

I suppose there is hardly any subject which requires more imagina- 
tion, more aig on the part of the research worker than 
mathematics. He really has to think in the abstract and devise things 
no one has ever conceived of even before. 

I would just like to give one illustration. In the last century mathe- 
maticians invented the imaginary quantity. When they said imagi- 
nary quantity, they meant it. This is the square root of a negative 
uantity. But you can’t take the square root of a negative quantity. 
go on the face of it, it is imaginary. Even the mathematicians of 
that day were unwilling to accept this. What is the use of talking 
about something that by definition is only imaginary ¢ 

But it turned out that by working with these quantities, a type of 
algebra and a type of mathematical equations resulted which are far 
simpler than the regular kind. So every engineer now has to know 
about imaginary quantities to do his job well. When he wants to 
solve a problem, if he knows how to use these imaginary quantities 
he can get it done in much less time. It is all simpler. All this came 
out of something which was regarded first as absurd. 

It is hardly necessary to say that the mathematics has led to a very 
important development in modern computers. They have such an 
extraordinary speed and capacity for big jobs. We haven't yet seen 
theend of that kind of development. This leads into automation, with 
of course very far-reaching social consequences as well as in science. 

Another major category of our work is in the biological and medi- 
cal sciences. I have alluded to these a bit in talking about the synthe- 
sis of proteins. Another important subject there obviously is genetics, 
where real progress is being made in research. 

We are now beginning to find of what genes are constituted, and 
even to affect them in slight ways. This calls for careful study. But 
the importance of that kind of research is of course very obvious. 

Another field a little better known is what is known as photosyn- 
thesis, or the process by which solar energy is captured by the plants 
toenable them to grow and then in the process give off oxygen. We 
are gradually learning to understand that process better. 

If this could be realized, then we could use solar energy in two im- 
portant ways. This is of course nowhere near realization, but, look- 
ing ahead, one would be for the production of fuel for power, either 
L paath directly or fuel for power; and the other is in the production 
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We are supporting a number of research of Nobel Prize winners in 
this work. All told, the Foundation, I suppose, makes something of 
the order of 1,200 or 1,400 grants for basic research. The average 
grant runs about 214 years. 

The grant averages about $7,000 or $8,000 a year in amount. Most} 
they are to individuals, but we do have a number of big ones with large 
groups and we welcome that. ; 

We also have a smaller research program in the social sciences, 
Here we are restricting ourselves strictly to very fundamental, ve 
basic, work. It is not the province of the Foundation to deal with 
applied research. Knowing that here are very important problems 
we want to take the most Sentaseneed ones and support those that 
can be carried out in a scientific manner. 

I have said little about the support of research in outer space, 
There is no question of the importance of this. The only difficulty is 
to realize just how important it is or will be, and what may happen 
as a result. This is the first time in man’s history he has even Ca 
able to conceive that such a thing is possible, much less go ahead and 
do it. 

Whether man himself will find any pleasure or profit in traveling 
around among the planets in space is something that we can’t deter- 
mine at the present time. But what we do know is that the scien. 
tific observations made by these satellites and space probes are uncoy- 
ering really untold possibilities, not only in the knowledge of the 
universe outside the earth but in knowledge of the earth itself. 


So one can certainly say with a great deal of confidence, whereas | 
we don’t know where this knowledge will lead us, it will be of very 


great importance indeed. 

Some of the recommendations I have spoken about on fundamental 
research are contained in the papers that I mentioned earlier. I would 
like now to speak about the other major component of our work, which 
is the support of training and education in sciences. 

Before doing that. I should like to say in passing that one of the 
critical needs now in basic research is turning out to be capital facili- 


ties, research facilities. Some of these are getting to be quite expen- | 


sive. 

The nuclear accelerators are one variety; the wind tunnels are an- 
other; large computing machines are still another; large reactors; 
yom mae vessels—things of that sort. And of course the space 
vehicles. 

Serious consideration should be given to the fact that a number of 
these turn out to be necessary but quite expensive, and a way should 
be found of dealing with them. 

Another important problem is the need of the universities of the 
country, in particular, for up-to-date research equipment and general 
equipment. They are becoming badly out of date. 

Industries can keep up with this, and the Government laboratories; 
but the universities are having trouble. This, you might say, be 
longs under the head of maintenance. But this situation is getting 
very critical. 

The position we are taking—the Foundation—is that this is indeed 
critical and something must be done about it. Hopefully we may do 
this as we have done it before—by State, municipal, and private funds. 
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But if this cannot be arranged, it still is imperative that is should 
be done. 

The Federal Government, I am convinced, should back-stop this, 

rovide assistance perhaps along the direction of making it easier 
or aid from private sources, simply to encourage our traditional 
method, or by direct support, or both. 

But there is no doubt about it; this is going to be one of the very 
important needs in the immediate future. If we are going to train 
scientists well and fit them for what they should do, and if we want 
them to produce the best in basic research, quite clearly we have got 
to give them every advantage in the equipment needed. 

In the program we have for scientific personnel and education, we 
first of all have a number of fellowship programs which provide sup- 
port for predoctoral students in science. We have a large number of 
those. This is a stable program. We are not trying to increase this 
further. Then we also have one for postdoctoral students, both for 
young Ph.D.’s, to continue their research, and for older, mature people 
who need to take a year off to do particular problems. 

Then we have another program which we call the faculty science 
fellowship. These are for faculty members of an institution to take 
a year off, whether for the study of teaching or for research. 

In this one we cooperate with the university in adding to what they 
might provide for a sabbatical year, and make up the difference so 
that they can carry on with their salary. 

We also have a cooperative fellowship program, which is in its first 
year, this is on a different basis and is intended to help out individual 
institutions to secure fellows at their own institution. In contrast to 
the first fellowship, our regular one—where the competition is gen- 
eral across the country and the fellow can go to any institution he 
wishes—this cooperative program enables the institution to nominate 
candidates for fellowship. We put these in the national competition. 
Those who receive awards go to the institution that nominated them. 
So this provides for a better geographical distribution. This is work- 
ing out rather well. 

One of the best known of our programs in science training is that 
of summer institutes for secondary school teachers. Something like 
15,000 high school teachers, I think, are being trained in this way. 
We have some 300 of these summer institutes. We deal directly with a 
university or college to act as host for each institute. We provide the 
support to the institution to select high school teachers in a particular 
field—usually physics or chemistry or mathematics—and take them 
for 6 to 8 weeks in the summer where they can discuss how the subject 
should be taught, work with the faculty members of the institution 
in rounding out their knowledge of the field, and, if possible, getting 
some research people there too. A high school teacher has no very 
good opportunity to find out what is going on in modern research. We 
find it very helpful, to have some research people there to help out. 

This program has been most successful and we think is provided a 
real stimulus and encouragement to high school teachers to improve 
their methods of teaching and learn more about their subjects. 

_ We have a smaller number, a very much smaller number—I think it 
is about 30—of cases of support to universities which provide a year- 
long instruction for high school teachers. This is at the graduate 
level and is built around their subject. This, we think, is a good emer- 
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gency measure. We hope that this may be continued by the univer. 
sities themselves. 

Then we have in-service institutes for high school teachers fo; 
evenings and other such times, so that they can study up while they are 
engaged in teaching. Then we started also heer 0 for high school 
teachers to enable them to study where they would lke in the summer, 

All these things, we regard as most important in dealing with the 
subject of learning in science and teaching in science. Everything 
here we are trying to base on improving the quality. 

We are not implying that there aren’t good teachers in science, 
There are some first-class teachers in science. They are very dedicated 
people. Mostly they are badly underpaid, as you know. We are trying 
to provide them incentives and also provide the opportunities to those 
students who have aptitude in science to develop under the best teach- 
ing conditions and then carry them on so that when they begin their 
careers they will perform with very high standards, too. 

As one looks at the whole competitive situation, what this country 
should concentrate on in my opinion is quality. We have it now and 
we have had it in the past. We should put every effort forth for the 
future. We are not the largest nation in the world. But we do know 
how to do things, and we have able people. What we need to provide, 
therefore, is high quality in training. 

We have the innate ability among our people. We need to do a high 
quality job of early identification and in training those identified, 
Then see to it that when they come along thev have high-quality per. 


formance, that they have what they need? That isa very simple phi- » 


losophy, but I believe it is very sound. 

In saying this, I am not restricting myself to science. This is true 
in all professional fields. But we feel there is an urgency of science 
now, partly because it has lagged behind other subjects due to the 
demand for scientists in industry, so that the teaching has suffered, 
but also because there is an urgency about getting on with science and 
technology. We shouldn’t, however, ignore the fact that quality in all 
professional lines is essential as well. I don’t want to imply that, 


We have a number of other things we are doing in science education | 


and training. One is improving the content of science courses. We 
find a remarkable interest now in going over the standard subjects, 
beginning with physics, and extending now to mathematics and bi- 
ology and undoubtedly to chemistry, too—in going over the content 
of beginning subjects in science so that they can see the subject as it is 
now and not what it was 50 years ago. 

The scientists themselves have gone to this with a will, and we are 
supporting this actively. In doing this we are not trying to say that 
when we get through. this is the best science course that can be de- 
vised. We are considering it as a research problem. Here are things 
that might be done in the way to improve science. We are not going 
to tell the schools, “This is what you must do,” but put it in front of 
the science teachers and say, “Here is a new technique. What do you 


think of it?” We hope they will pick it up and modify it and getit » 


into the schools in that way. 

We think this course content study is of very great importance and 
it is attracting a great deal of favorable attention. 

I should mention that in all this work in training and education, we 
are working closely, of course, with the Office of Education and the 
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scientists and educational societies. Actually the Office of Education 
and ourselves have supplementary programs. We deal directly with 
gientists and the institutions themselves. The Office of Education 
traditionally deals with the State governments, with public education 
and in all fields, But we concentrate on science and the content of 
science and deal directly with scientists and their institutions. We 
therefore deal with public or private institutions. This is a different 
approach and we think it is a valuable one. We think that the two 
programs are good supplements to each other. Secretary Flemming 
and I have discussed our respective interests and we and our staffs 
will continue to be in touch to be sure that this is well coordinated. 

I have talked at greater length than I intended, Mr. Chairman. I 
will add that, Dr. Kelly, who is head of our Scientific Personnel and 
Education Division, and who is Assistant Director of the Foundation, 
is here at my side in case you would like to ask him more in detail 
about these programs. _ : . 

The Cuairman. I think statement has been very informative 
and interesting. Doctor. e appreciate it. The House meets at 11 
today, however, and I have asked Mr. Anfuso if he would step over 
and get permission for the committee to meet while the House is in 

ion. 
"T think what we want to do is to ask you questions, and Dr. Kelly, 
and then we have Dr. Hynek, who will be the second witness this 
morning. 

I wanted to ask you some questions about the general jurisdiction 
of your work. Would you say that basic research is essentially the 
study of the unknown? Would you say that that was true? 

Dr. WaTeRMAN. I think that is a very good statement. 

The CuarrmMan. Do you think that the National Academy of 
Sciences should ask for a continuation of the Geophysical Year! 
Of course that has now terminated and would have to be revived. 
What would you think could be gained by extending the International 
Geophysical Year, if that ode be done ? 

Dr. WaterMan. They have already spoken to us about that—the 
National Committee and Dr. Bronk. Actually the international body, 
the International Council of Scientific Unions, has acted on it, too. 
The action has been this: The international body concerned with 
the International Geophysical Year recommended to its parent body—- 
the International Council—that there be appointed a committee 
to study this matter, known as a Special Committee on Geophysics, 
which will consider what should be continued and how it should be 
considered. The general idea is not to continue all the work under 
the International Geophysical Year, but the parts of that that seem 
important for international cooperation. 

sa result, the committee and the Academy has recommended to us 
a program for a year of international geophysical cooperation. They 
have sent this to us and we are now reviewing it. 

There are two things involved here: What is the Government posi- 


_ tion with respect to these international commitments, and second, 


what are the fields that are most important to continue? 
Idon’t think anyone would think that they all ought to be continued 
and go through the intensive effort we just did in the last 2 years. 
@ CHarrman. When are you going to reach a conclusion on that ? 
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Dr. WaterMAN. We already have a list of proposals for researc, 
before us and they are under expedited review so we ought to act o 
that very quickly. 

The CHarrman. You are not able to tell the committee anything 
about that at this time? 


Dr. WaTerMAN. Now with respect to the specific pospaneny before | 


us. Of course, in the process the ultimate plan would be to work oy 
the fields where it is very important, indeed, essential, to have th 
nations working closely according to a prepared program on schedule 
Weather observations are a good example. We do need a global ng. 
work of stations around the world reporting and comparing n 
because we can’t tell in this country what the weather is on the othe 
side of the world. It is a different thing if a man is doing research 
in his own laboratory on, say, metals or chemistry. He is in touch 
with other research people in the world. But he doesn’t have to do 
that on a schedule. He doesn’t have to have an international commit. 
ment to do it either. 

So there are fields where synoptic observations are important be. 
cause there is real need for simultaneous or planned programs around 
the world. This is the kind of thing which we are trying to identify 
and see which are important. That is the present stage of the study, 

Mr. Fuuron. I will just ask one question. I am glad to see you 
here this morning, Doctor. I will limit myself to just one point this 
morning because of the time. I want to yield to my good friend Mr, 
Anfuso. 

The CHarrman. I was going to say, I haven’t finished with the 
doctor. I want to ask him a few more questions, but go ahead. 

Mr. Futron. When there appeared before us on this committee Mr, 
Robert H. Carleton, executive secretary of the National Science Teach- 
ers Association, he was accompanied by Dr. Herbert A. Smith, presi- 
dent of the National Science Teachers Association and Dr. Smith is 
Chief of the Science, Mathematics, and Modern and Foreign Lan- 
guages in the Office of Education, Health, Education, and Welfare. 


It was said in Dr, Smith’s hearing without contradiction by Mr. 


Carleton as follows: 
Junior high school science— 
meaning the United States— 


is in a terrible state of affairs. We bring all of these youngsters I have pointed 
to here, 67 percent of them into the ninth grade science and we throw at them 
the same kind of science that we did in 1910. 


Will you please note that date. 


Oh, it is updated a bit. We talk about satellites now and a few other things, 
but essentially it is out-of-date science. It is not in line with the times. This 
is difficult to overcome the way the textbooks are written and the way they are 
adopted. 


First, do you agree with that and if you don’t, would you put in the 
record later why you disagree with it ? 


Dr. Waterman. I alluded to this just a few minutes ago. I think 


my position certainly is clear on this. It is true that most of the 
secondary high schoo] texts have been badly out of date for a long 
time. They badly need redoing. That is exactly why we are So Il- 
terested in our program for improvement in the content of science 
courses and backing this so strongly. 
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Mr. Futron. So really you have a tough problem starting new ones 
in science because we are teaching them 1910 type of science—that kind 
of approach ¢ 

Dr. WATERMAN. Yes. 

Mr. Futton. That is all, thank you. 

The CHarrMAN. I want to yield to Mr. Anfuso. 

Mr. Anruso. Dr. Waterman, first of all I want to congratulate you 
for your very splendid and novel way of presenting this very difficult 
subject. Weare fortunate to have such a man like you connected with 
that work. 

Dr. WATERMAN. Thank you. 

Mr. Anruso. Would you also recommend closer and better relations 
with scientists in foreign free world countries, including perhaps ex- 
panded exchanges of science teachers and students and the formation 
and support of international research teams? 

Dr. WATERMAN. Yes, indeed. In fact, the new move now—taken up 
again by the State Department—to send scientific attachés to selected 
foreign capitals is a fine move. We will cooperate in every way with 
the State Department in the exchange of information. e do now 
send the scientists abroad and have right along for international scien- 
tific meetings and conferences. 

We also provide research support in limited cases abroad where this 
seems a unique situation to back. As you know, the NSF supported 
the International Geophysical Year, and are concerned, too, that the 
selected features of this program be continued. 

Weare very much in favor of that, yes, sir. 

Mr. Anruso. Dr. Waterman, from time to time there are speculative 
articles in some of our newspapers and other sources on possible 
changes in world climate. These could conceivably result from natu- 
ral trends, from our putting too much carbon dioxide in the atmosphere 
or from deliberately tampering with weather. 

What research, if any, is the National Science Foundation sponsor- 
ing to consider the techniques and effects of fuel combustion and 
weather control? Is it conceivable that the time may come when our 
coastal cities could be flooded, or in another direction, that we could 
divert so much heat from the sun as to overheat the earth and possibly 
cause the destruction of all life ? 

Can you say something about that, sir ? 

Dr. Waterman. That is a large question. I don’t know anything 
really that would affect mankind more than some of the things that 
you allude to. 

If we try to do something about weather modification, we must 
proceed very carefully, in my opinion, and very soundly, for just 
the reasons you mentioned. We see little illustrations of this in 
attempts at cloud seeding. Suppose a contractor gets funds to seed 
acertain area because his client wants rain. Well, unless he knows 
what he is doing, he may prevent rain. What’s more, he may cause 
rain to fall on his Been ta and the neighbor doesn’t want it. In 
amild way that is what you run into if you are talking about chang- 
ing the climate. 

It is true, with our use of fuels, we are increasing the carbon dioxide 
content of the atmosphere. It is true this provides a blanket over 
the earth and that changes the relation of the sunlight that comes 
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in to change the temperature of the earth. Where this problem 
where it leads, is beyond our solution right now. We have got t 
watch it, however. 

Of course the change is only very small at the present time. Ther. 
fore, hopefully, we can watch what is happening in time to preven; 
anything serious. 

ut if we were to find a clue to changing the climate of the United 
States or something like that, for the better, we would have to by 
careful that we weren’t damaging Europe or somewhere else com. 
pletely. You see, these global effects on weather are things that when 
you start something, you may not be able to stop them. This is ql} 
the more reason for our being very sure of ourselves and doing the 
very soundest possible research before we start trying to do anything 
very radical. 

Mr. Anrvso. The reason I asked you those questions, Dr, Water. 
man, is because I have read something about the Russians tamperi 
with the weather and they were trying to change the climate over 
the Arctic so that the oceans could be overflowed. I was afraid that 


New York City might be submerged. That is what somebody sug. | 


gested. 
Is there any possibility that discovery can cause such a thing to 
r. WaTerRMAN. Looking far enough into the future, I don’t know, 
One would hesitate to say. At the present time all the studies on 
weather modification and cloud seeding have indicated that if man 


can do anything at all, it is only a very smal] change—a very small | 


percent in a local area. 


We don’t know how this may grow. But my point is we want to | 


be very sure we understand what we are doing. We do have clues 
and the Foundation has a very firm program with the best people in 
the country, to carry on these studies, and we plan to continue that. 
Along the lines you are speaking of, it might be worth mentioning 
that we do know this, that the earth is slowly warming up at this 


stage, at least the polar regions are—only very slowly. But if the ice , 


over the Antarctic Continent should all melt, it would raise the level 
of the ocean all over the world by about 200 feet, we know that. So 
we had better watch the situation carefully. 

a Anrvuso. That is what I was alluding to. Thank you very 
much. 

The CHamrman. Doctor, I wanted to continue my questioning. 

In reference to some of your recommendations—for instance you 
recommend Government agencies significantly increase the support of 
basic research. To what extent would you increase it percentagewise! 
When I refer to that, I mean financial, of course. 

Dr. Waterman. This is one field where I don’t think money is the 
limit. It. is the capable people we have. There is no point in trying 
to provide support for basic research unless the people are competent 


to doit. Sothe real limit is the number of competent people we have. 


As time goes on, the number of competent people will probably 
increase. 

Certainly we want to find more and train more and the popula 
tion is growing. At the present time if one is talking about the te 
search work of an indivdual, then one can make some kind of an estt- 
mate. Then one can make some kind of an estimate financially. 
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[ would say that subject to my condition that only really competent 
— be supported, something like 50 percent more support would 

uired. 

But now, you see, I want to state especially that capital research 
facilities are a different kind of thing, because they are very expen- 
sive. They are quite important, too. That is a different kind of 
fnancial item. If one wants to get on with science, we have to do 
something about this, too. Here it is very hard to predict the sums 
that may be needed. ; ; 

The space research program is a good illustration. That is a very 
costly thing. 

The Cuarrman. If you increased by 50 percent without referring 
to capital assets, what would that run in dollars and cents? 

Dr. WaTeRMAN. Estimated support by the Federal Government at 
the beginning of this fiscal year was roughly about $280 million for the 
support of basic research. Additional funds have been appropriated 
including substantial sums for expendable equipment and wad Ev as- 
sociated with special basic research activities such as these of NASA 


and Defense. The total figure is now estimated as approximately $50 


illion. 
as CuairMAN. You would increase that by 50 percent ? 
Dr. WaTERMAN. An outside figure, I would say would be to provide 
increased support so that all our competent scientists are able to en- 
in research, especially at universities where these needs chiefly 
exist. This is just really an off-the-cuff guess. It is hard to evaluate. 


_ It isn’t large money as some other things go, but still it isn’t to be 


ignored, either. 

The CHarrman. That would be $140 million roughly. 

Dr. WatrerMAN. That would be an outside figure. 

The Cuatrman. I recently introduced a bill which provided that 
10 percent be added to the contracts given by the United States for 
research and development, and that this 10 percent should be desig- 
nated for basic research. 

Have you studied that proposal / 

Dr. WaterMAN. I have seen it. That is a very interesting idea. 
As I see it, the advantage would be that this would provide money 
with great flexibility for basic research, and one would feel less need 
for jus‘ifying in advance what in particular one wanted to do. 

By the same token, I would think it would carry in its train 
probably a study of whether what has been done with the money 
has been done wisely, after the fact. | 

The CuairMaANn. Yes and don’t you think it should? 

Dr. WaTeRMAN. Yes. 

The CuarrmMan. I mean, whether you place your money out in one 
lump sum as you suggest—say $140 million more—or not, don’t you 
think there should be a study after the fact, as you say, to determine 
whether that money has been spent wisely by the U.S. Government? 

Dr. Waterman. Of course we all of us try to make that kind of 


_ valuation anyway about research, to learn more about it. 


The CuarrMan. You would have the advantage with a proposal 
made of 10 percent increase in that it would not come in a lump sum, 
yet it would go to industry that is interested in research. That in- 
dustry which was already engaged in research and development would 
simply set aside 10 percent for basic research. 
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It seems to me the result from that sort of an arrangement shoulj 
be greater than if you went to an agency with no research and de. 
velopment program and said to that agency, “Here is so much mon 
for basic research,” that you would get the advantage of the closeneg 
of the research and development program to the basic research which 
would be increased 10 percent. 

Dr. WaterMAN. Right. There is one point in connection with it, 
Mr. Chairman, which I think would have to be dealt with somehoy, 
If there should be a large change one way or another in research 
and development money, the 10 percent would carry the same fly. 
tuation, and basic research requires stability. 

For example, suppose that the needs became less important and we 
didn’t put nearly so much money in development. Then th 
funds ier basic research would drop accordingly. From evidence 
we have found, for example, if a depression comes along and ther 
is less money available for general purposes, that is a good time to 
put more money in research because then you tend to get out of the 
depression more quickly, you see. 

As we found in the 1930's, in industry, for example, those who , 
aes their money into research at that time came out of it better and 

aster. So this fluctuation would have to be considered. 

The Cuarrman. You would make basic research an unemployment 
program 

Dr. WATERMAN. Well, it would be a very good thing to do. 

The CuHatrman. In that event, it aan seem to me it might be 
handled as an emergency matter. Is that correct? I mean, under , 
those circumstances ? 

Dr. Waterman. It could be, if people would see it that way. | 
hope they would. 

The HAIRMAN. I want to ask you about two or three other mat- 
ters which you refer to. You referred to having 1,200 to 1,400 
grants. I think sometime back we mentioned to you we would like 
to have a list of those grants to see where those funds are going in 
order that this committee might more intelligently act on any legis- 
lation that might be presented to it. 

Dr. WaTerMAN. I am sorry, I didn’t hear the question ? 

The Cuarrman. We would like to have a list of your grants. 

Dr. Waterman. Of all our grants? 


The Cuarrman. Yes. 

Dr. WarerMan. Yes, we can furnish those. They are listed in our 
annual report, by the way, for last year. 

The CuarrMan. Fine. Then there is no particular tabulation that , 
you have to go through. 

Dr. Waterman. Right. | 
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mild | (The requested information is as follows :) 
be National Science Foundation research grants by fields of science, fiscal year 1958 
n 
hich Number Amount 

| and medical sciences: 
48 $604, 300 
how. | Environmental... 78 953, 600 

| Genetic 57 711, 150 

arch | OS 74 1, 482, 350 

78 1, 609, 100 

flue. 62 968 809 

Regulatory 70 1, 075, 80 

a 103 1, 036, 450 

the Total, biological and medical sciences_...-...............-.....--.----.-.-- 605 8, 881, 130 
lence —_yjsthematical, physical, and engineering sciences: 

1e to Barth sciences. 70 1, 246, 395 

ss 88 1, 538, 400 
69 2, 139, 200 
who Total, mathematical, physical, and engineering sciences. --.----...-_...__- 466 9, 507, 825 
and 
ap 14 182, 100 
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y. | 
mat- 
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APPENDIX A 


Grants for basic research, broken down by scientific 
subject, under which the various institutions receiving 
grants have been listed alphabetically 
APPENDIX B 


Grants other than research: Complete list of all grants 
made by the Foundation for other than the conduct of 
scientific research 
APPENDIX C 
Grants for the International Geophysical Year 


APPENDIX D 


Fellowship awards: Names, residences, and fields of 
study of individuals awarded National Science Founda- 
tion fellowships 
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APPENDIX A 


Grants for Basic Research 


ANTHROPOLOGICAL SCIENCES 


UniversiTY OF ARIZONA, Tucson, Ariz. 

Emil W. Haury, Department of Anthro- 
pology 5 Gulture History of the Point of 
Pines Region ; 3 years ; $19,700 

Terah L. Smiley, Geochronology Labora- 
tories; Late Prehistory of Northern Ari- 
sona; 2 years ; $12,000 
BayN MAWR COLLEGE, Bryn Mawr, Pa.; 
Frederica de Laguna, Department of An- 
thropology; Ethnological Research Among 
the Indians of Copper River; 5 years; 
$13,800 
University OF CALIFORNIA, Berkeley, Calif. ; 
Joseph B. Birdsell, Department of Anthro- 
pology and Sociology, Los Angeles, Calif. ; 
Culture and Environmental Adaptation; 1 
year; $10,000 
University OF Gainesville, Fila. ; 
William H. Sears, Florida State Museum ; 
Prehistoric Processes on the Gulf Coastal 
Plain ; 8 years ; $13,400 
WASHINGTON UNIVERSITY, Washing- 
ton, D. C.; Demitri B. Shimkin, The Grad- 
vate Council; Siberian Linguistic Analysis ; 
1 year ; $5,300 
UNIVERSITY, Cambridge, Mass.; 
Douglas L. Oliver, Department of Anthro- 
pology; Anthropology Study of the Society 
Islands ; 8 years ; $19,200 
InDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind. 

Sol Saporta, Research Center in Anthro- 
pology, Folklore, and Linguistics, Indiana 
University; Psycholinguistic Analysie of 
Consonant Clusters ; 2 years; $20,000. 

Thomas A. Sebeok, Research Center in 
Anthropology, Folklore, and Linguistics, 
Indiana University; Computer Research in 
Peycholinguistics ; 2 years; $20,000 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ; 
Richard K. Beardsley, Department of An- 
thropology ; Ethnographic Analysis of Farm 
Communities ; 2 years ; $600 
UNIVERSITY OF OREGON, Bugene, Oreg.; 
Luther C. Cressman, Department of Anthro- 
ae Oregon Coast Prehistory; 1 year; 
SackaMENTO StaTe COLLEGE, Sacramento, 
Calif.; Thomas Rhys Williams, Department 
of Anthropology; Dusun Anthropology; 1 
year ; $9,800 


ScHOOL OF AMERICAN RESEARCH, Santa Fe, 
N. Mex.; Fred Wendorf, Associate Director 
Monahans Ecology; 1 year; 


INSTITUTION, Washington, 


Clifford Evans and Betty J. Meggers, 
Division of Archaeology ; Reconstruction of 
yt Routes ; 1 year; $2,100 


Marshall T. Newman, U. S. National Mu- 
seum; Aboriginal History of the Peruvian 
Coast; 1 year; $3,100 
STANFORD UNIVERSITY, Stanford, Calif.; 
Alan R. Beals, Department of Anthropology : 
Process in Community Differentiation; 2 
years ; $11,000 
UNIVERSITY, Philadelphia, Pa.; Wil- 
liam B. Schwab, Department of Sociology 
and Anthropology; Gwelo Urban Study; 2 
years ; $5,000 
TULANE UNIVERSITY OF LOUISIANA, New Or- 
leans, La.; BE. Wyllys Andrews, Middle 
American Research Institute; Development 
of Pre-Columbian Culture; 2 years; $25,000 
UNIVERSITY OF WASHINGTON, Seattle, Wash. ; 
James B. Watson, Department of Anthro- 
pology ; New Guinea Studies ; 1 year; $4,100 
UNIVERSITY OF WISCONSIN, Madison, Wis. ; 
David A. Baerreis, Department of Sociology ; 
Interrelations of Biological and Cultural 
Change ; 1 year; $15,500 


ASTRONOMY 


BRIGHAM YOUNG UNIVERSITY, Provo, Utah; 
D. H. McNamara, Department of Mathe- 
matics; A Spectrographic Study of Eclips- 
ing Binaries and of Beta Canis Majoris 
Variables ; 2 years; $10,400. 


CALIFORNIA INSTITUTE OF TECHNOLOGY, 
Pasadena, Calif. ; Jesse L. Greenstein, Chair- 
man, Department of Astrophysics ; The Iden- 
tification of Radio Sources; 6 months; 
$3,200 

UNIVERSITY OF CALIFORNIA, Berkeley, Calif. ; 
Otto Struve and C. R. Lynds, Department 
of Astronomy; A Search for Variable Stars 
in Galactic Clusters ; 2 years; $4,800 
CARNEGIE INSTITUTION OF WASHINGTON, 
Washington, D. C.; M. A. Tuve, Chairman, 
Department of Terrestrial Magnetism; IJn- 
vestigation and Construction of Photoelec- 
tric Image Tubes For Research in Astron- 
omy ; 15 months ; $255,000 

CasB INSTITUTE OF TECHNOLOGY, Cleveland, 
Ohio; J. J. Nassau, Head, Department of 
Astronomy ; Distribution of A-Type Stara in 
Selected Galactic Regions ; 1 year; $5,900 
UNIVERSITY OF CHrcaGo, Chicago, Iil.; G. 
van Biesbroeck, Department of Astronomy; 
Astrometric Investigations ; 1 year; $5,200 


UNIVERSITY OF FLORIDA, Gainesville, Fla. ; 
A. G. Smith, Department of Physics; 
Planetary Emissions at Radio Frequencies ; 
2 years; $20,000 


ForpHaM UNIVERSITY, New York, N. Y.; 
Walter J. Miller, Fordham University Astro- 
nomical Laboratory ; Faint Variable Stare in 
the Oygnus Oloud of the Milky Way; 2 
years ; $5,900 
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GEORGETOWN UNiversITy, Washington, D. C 
Heinrich K. Eichhorn, Department of 
Astronomy; Determination of the Inner 
Systematic Errors of the Northern Hydera- 
bad Zones of the Astrographic Catalogue 
and Redetermination of Ite Plate Con- 
stants; 2 years; $12,500 . 
Carl C. Kiess, Georgetown College Oberva- 
tory; A Search for Faint Lines in the 
Spectrum of the Sun and the Measurement 
of the Laboratory Spectrum of Titanium ; 
1 year ; $24,000 
HaRVARD UNIVERSITY, Cambridge, Mass. 
David Layzer, Harvard College Observa- 
tory ; Theoretical Energy Levels and Transi- 
tion Probabilities ; 2 years; $9,900 
T. K. Menon and H. I. Ewen, Harvard 
College Observatory; Radio Astronomy in 
the Microwave Region; 1 year; $34,300 
UNIVERSITY OF ILLINOIS, Urbana, IIl.; Ivan 
R. King, Department of Astronomy; The 
Dynamical Evolution of Star Clusters; 2 
years ; $4,200 
JoHNS HOPKINS UNIVERSITY, Baltimore, 
Md.; John D. Strong, Laboratory of Astro- 
physics and Physical Meteorology; High 
Altitude Astronomy; 1 year; $40,000 
Lovu1siaANa STATE UNIVERSITY AND AGRICUL- 
TURAL AND MECHANICAL COLLEGE, Baton 
Rouge, La.; Kenneth M. Yoss, Department 
of Physics and Astronomy; Relative Fre- 
quencies of G and K Giants With Weak and 
Strong Absorption; 2 years; $9,300 
LOWELL OBSERVATORY, Flagstaff, Ariz. ; H. L. 
Giclas, Astronomer; Proper Motion Survey 
of the Northern Hemisphere; 3 years; 
$29,400 
MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED Science, East Lansing, 
Mich.; John 8. Mathis, Department of 
Physics and Astronomy ; The Kinematics of 
the Interior Regions of Globular Clusters ; 
1 year ; $2,900 
New Mexico COLLEGE OF AGRICULTURE AND 
Mecuanic ARTs, State College, N. M. ; Clyde 
W. Tombaugh, Physical Sciences Laboratory ; 
An Observational Patrol and Geophysical 
Research of the Moon and the Planets; 1 
year; $25,000 
Oun10 State University, Columbus, Ohio. 
John D. Kraus, Department of Electrical 
Engineering; A Fizved Paraboloid and Tilt- 
able-Flat Reflector for Radio Astronomy 
Research ; 1 year; $58,650 
A. Slettebak, Department of Physics and 
Astronomy; A Spectrographic Study of A- 
Type Stare Near the North Galactic Pole; 1 
year; $3,500 
UNIVERSITY OF OREGON, Eugene, Oreg.; 
E. G. Ebbighausen, Department of Physics ; 
An Investigation of Spectroscopic Binaries 
ith Particular Attention to the Detection 
of Changes in the Orbital Elements ; 1 year; 
$8,000 
PRINCETON UNIVERSITY, Princeton, N. J.; 
Martin Schwarzschild, Department of 
Astronomy; High Altitude Astronomy; 8 
years; $285,000 
RENSSELAER POLYTECHNIC INSTITUTE, Troy, 
N. Y.; J. Mayo Greenberg, Department of 
Physics; The Scattering of Light by Small 
Particles ; 2 years; $19,400 
SwaktHMorE CoLLecg, Swarthmore, Pa. ; 
Peter van de Kamp, Director, Sproul Observa- 


tory ; Astrometric Study of Near ‘ 
years; $27,000 
VANDERBILT UNIVERSITY, Nashville, ‘ 
Carl K. Seyfert, Director, Arthur J. Dy 
Observatory ; An Investigation of the Struo. 
ture of the Galary Through the Study 
the Nearer Associations of OB Stare; 9 
years; $14,000 

State UNIVERSITY, Detroit, Mich,: 
Bertram Donn, Department of Physi, 
Astrochemical Research; 2 years; $13,50) 


UNIVERSITY OF WISCONSIN, Madison, Wis, 

Arthur D. Code, Director, Washburn 0}. 
servatory; Absolute Calibration of 
Energy Distribution of Astronomical Radia. 
tion Sources ; 2 years; $16,700 


J. E. Mack, Department of Physics: 


terferometric Study of Coronal Emission: ; 
year ; $10,700 : 
YALE UNIVERSITY, New Haven, Conn, 

Dirk Brouwer, Director, Yale Uniy 
Observatory ; Relocation of the Yale Obseryg 
tory; 1 year; $22,000 

Harlan J. Smith, Department of 
omy; Investigation of Planetary No, 
thermal Radio Emission; 2 years; $21, 

Rupert Wildt, Yale University Obsery. 
tory ; Constitution of the Late-Type Stelly 
Atmospheres and Interiors ; 2 years; $7,599 


CHEMISTRY 


UNIVERSITY OF ARIZONA, Tucson, Arig, 

James W. Berry, Department of Chem) 
try : Heterocyclic Tropolones and Tropona; 
2 years; $4,100 


Leslie Forster, Department of Chemistry; | 


Singlet-Triplet Transitions in Fluid System: 
2 years; $11,200 
ArizoNA State CoOLLece, Tempe, Aris: 
Roland K, Robins, Department of Chemistry; 
Physical and Chemical Properties and Str. 
ture of Certain Purines and Purine Antay 
nists ; 2 years; $14,400 
UNIVERSITY OF ARKANSAS, Fayetteville, Ark. 

Richard W. Fink, Department of Chemis 
try ; Radiochemical Studies of Decay Prop 
erties of Radioactive Nuclei; 2 yearn; 
$30,200 

Thomas C. Hoering, Department of Chen- 
istry; Kinetics of Eachange of Isotopk 
Ozygen Between Ozy-Anions and Water; 
2 years; $14,300 

Samuel Siegel, Department of Chemistry; 
Stereochemistry of Catalytic Hydrogenation 
of Aromatic and Hydroaromatic Compount; 
2 years ; $15,000 


K. H. Stern, Department of Chemistry; ’ 


Thermodynamics of Ion Pair Formation; 2 
years ; $13,800 

AUBURN RESEARCH FounpaTION, INC, At 
burn, Ala. ; G. M. Kosolapoff, Department o 
Chemistry ; Physical Constants of Orgone 
phosphorus Compounds; 3 years; $18,500 


BRANDEIS UNIVERSITY, Waltham, Mass. 
Saul G. Cohen, Department of Chemistry; 
Chemistry of Free Radicals in Solution; 
years ; $25,400 
Harold Conroy, Department of Chemistry; 
Structure and Theoretical Biogenesis of 
Alkaloids ; 3 years; $34,800 


Youne University, Provo, Utah 
Eliot A. Butler and Keith Anderson, De 
partment of Chemistry ; Detection of Molew 
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lor Species in Ionic Equilibria; 3 years; 
rok Nelson, Department of Chem- 
istry ; Low Temperature Kinetics in Aprotic 
folvente; 2 years; $20,400 
BRowN University, Providence, R. I. 
H. Cole, Department of Chemistry ; 
tric Properties of Imperfect Gases; 2 
$15,700 
Department of Chemistry ; Viéa- 
conity of Gases ; 3 years ; $14,000 
Bary Mawk Bryn Mawr, Pa.; 
Brest Berliner, Department of Chemistry ; 
Relative Reactivities of Polynuclear Aro- 
natic Systems ; 3 years ; $11,100 
oF BurFraLo, Buffalo, N. Y.; 
pane Tieckelmann, Department of Chem- 
istry; Synthesis of Compounds Related to 
the Vitamin B, Pyrimidine; 3 months; 


CaLIPoRNIA INSTITUTE OF TECHNOLOGY, Pasa- 


dena, Calif. 

John H. Richards, Department of Chemis- 
try; Sandwich Compounds of Ruthenium; 
1 year; $2,200 

John D. Roberts, Department of Chem- 
istry; Chemistry of Small Ring Compounds ; 
$ years ; $21,200 

wiversITY OF CALIFORNIA, Berkeley, Calif. 
"Sue L. Allen, Department of Chemis- 
try; Davis, Calif.; Thermodynamic Proper- 
ties of Metallic Halides ; 3 years ; $9,200 

Robert K. Brinton, Department of Chem- 
istry, Davis, Calif.; Elementary Gas Phase 
Radical Reactions ; 3 years ; $11,000 

Joel H. Hildebrand, Department of Chem- 


| istry ; Properties and Solubility Relations of 


Nonelectrolytes ; 2 years ; $16,900 


Cagnecig INSTITUTE OF TECHNOLOGY, Pitts- 
burgh, Pa.; Robert B. Carlin, Department of 
Chemistry; Fischer Indole Synthesie; 2 
years ; $14,100 


CenreaL State COLLEGE, Wilberforce, Ohio ; 
B. Oscar Woolfolk, Department of Chemis- 
try; Identification and Ohromatographic 
Separation of Colorless Organic Compounds ; 
2 years; $6,300 

University or Cuicaco, Chicago, Il. 

Robert A. Clement, Department of Chem- 
istry; Bronsted Rate Law Applied to Organic 
Reactions ; 2 years; $13,000 

R. 8. Mulliken, Department of Physics, 
and W. G. Brown, Department of Chemistry ; 
Structure, Spectra and Reactions of Molecu- 
lar Compleres ; 8 years ; $58,000 

Stuart A. Rice, Department of Chemistry ; 
Oonfigurational and Thermodynamic Proper- 
tes of Polyelectrolytes and Polar Polymers ; 
8 years ; $31,700 

Henry Taube, Department of Chemistry ; 
Chemistry of Oxygen and Oxy-Compounds; 
8 years ; $44,200 
CLEMSON AGRICULTURAL COLLEGE, Clemson, 
8. C.; F. I. Brownley, Jr., Department of 
Chemistry and Geology; Determination of 
Fluoride ; 2 years ; $4,400 
Con Cedar Rapids, Iowa; Frank C. 
Penningten, Department of Chemistry ; New 
oy of Synthesizing Indoles; 2 years; 


University or CoLorapo, Boulder, Colo. 

Stanley J. Cristol, Department of Chem- 
etry; Mechaniems of Addition and Elimina- 
Non Reactions ; 8 years ; $86,400 
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John S. Meek, Department of Chemistry ; 
Bridgehead Compounds ; 3 years; $16,200 
CORNELL COLLEGB, Mount Vernon, Iowa 

James B. Culbertson, Department of Chem- 
istry ; Steric Effects With Substituted Cyclo- 
hexane Compounds ; 3 months; $1,600 

James B. Culbertson, Department of Chem- 
istry ; Steric Effects With Substituted Cyclo- 
heranes ; 3 years; $8,500 

William A. Deskin, Department of Chem- 
istry ; Spectrophotometric Studies of Metals; 
3 months ; $1,400 

William A. Deskin, Department of Chem- 
istry ; Complezes of the Transition Metals ; 
3 years; $10,500 
CORNELL UNIVERSITY, Ithaca, N. Y. 

Equipment Grants for High Polymer Re- 
search 
UNIVERSITY OF DENVER, Denver, Colo.; Earl 
A. Engle and G. Howard McCormick, De- 
partment of Chemistry; Determination of 
Zirconium, Iron Chelate Compounds; 3 
months ; $8,500 


DePavuL UNiversity, Chicago, Ill.; Eugene 
Lieber, Department of Chemistry ; Reaction 
of Hydrazoitc Acid With Ammono-Carbonic 
Acids ; 2 years ; $5,500 
Duke UNIverRSITY, Durham, N. C.; C. R. 
Hauser, Department of Chemistry; Rear- 
rangements, Eliminations, Displacements 
and Condensations ; 3 years ; $19,500 
Emory UNIvVeERsITy, Emory University, Ga. ; 
R. A. Day, Jr., Department of Chemistry ; 
Anion Exchange Studies of Metal Complezes ; 
2 years ; $12,000 
Fisk UNIVERSITY, Nashville, Tenn.; 8. P. 
Massie, Department of Chemistry; 1,2- 
Dianilinoethane and 1,8-Dianilinopropane 
Derivatives; 18 months; $3,500 
FLoripa STaTe UNIVERSITY, Tallahassee, 
Fla. ; John B. Leffler, Department of Chemis- 
try; Iodine as a Substituent; 3 years; 
$21,700 
UNIVERSITY OF FLORIDA, Gainesville, Fla. ; 
B. BE. Muschlits, W. H. Cramer and T. L. 
Bailey, Department of Chemistry ; Negative 
Ion Studies by Mass Spectrometry ; 2 years; 
$20,000 
GEORGIA INSTITUTE OF TECHNOLOGY, Atlanta, 
Ga.; Jack Hine, Department of Chemistry ; 
Relative Acidity of Hydrocarbons and Other 
Weak Acids; 2 years; $6,700 
GRINNELL COLLEGE, Grinnell, Iowa; William 
A. Nevill, Department of Chemistry; Halo- 
genated OCyclobutane Acids; 8 years; 
$9,500 
HARVARD UNIVERSITY, Cambridge, Mass. 
George B. Kistiakowsky, Department of 
Chemistry ; Unetable Intermediates in Gas 
Reactions ; 2 years; $15,000 
Francis G. Stone, Department of Chemis- 
try ; Chemistry of Boron; 3 years; $24,100 
Robert B. Woodward, Department of 
Chemistry; Structure and Synthesis of 
Natural Products ; 3 years ; $62,100 
HunTeR COLLEGE, New York, N. Y.; Horst 
W. Hoyer, Department of Chemistry; Elec- 
trophoretic Mobility of Micelles; 2 years; 
$12,000 
UNIVERSITY OF ILLINOIS, Urbana, Il. 
Equipment Grant for High Polymer Re- 
search 
David Y. Curtin, Department of Chemis- 
try; Steric Control of Organic Reactions ; 
3 years; $20,900 
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H. S. Gutowsky, Department of Chemis- 
try; Nuclear and Quadrupole Relazation ; 
2 years; $24,200 
INDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind. 

Vv. J. Shiner, Jr., Department of Chemis- 
try, Indiana University ; Effect of Deuterium 
Substitution on Rates of Organic Reactions ; 
3 years; $20,300 

Harrison Shull, Department of Chemistry, 
Indiana University ; Theoretical Studies of 
Atomic and Molecular Structure ; 30 months ; 
$43,700 
Iowa STaTE COLLEGE OF AGRICULTURE AND 
MecuHanic ARTS, Ames, Iowa. 

Lawrence S. Bartell, Department of Chem- 
istry ; High Precision Molecular Structures 
by Electron Diffraction ; 3 years; $23,700 

George S. Hammond, Department of Chem- 
istry; Diffusion Kinetics in Thermal De- 
compositions ; 2 years; $19,200 
KALAMAZOO COLLEGE, Kalamazoo, Mich. ; 
Kurt D. Kaufman, Department of Chemis- 
try ; Furocoumarins; 3 years; $12,000 
Kansas State COLLEGE OF AGRICULTURE 
AND APPLIED SCIENCE, Manhattan, Kans. ; 
Jack L. Lambert, Department of Chemistry ; 
Metal Complexes and Chelates of Aromatic 
Acids ; 3 years; $14,400 
LEHIGH UNIVERSITY, Bethlehem, Pa.; David 
M. Hercules, Department of Chemistry ; 
Luminescence of Orthohydroxzy Aromatic 
Acids; 3 years; $21,000 


Lone BeacH STATE Long Beach, 
Calif. ; Robert B. Henderson, Department of 
Chemistry; Summer Research for High 
School and College Chemistry Teachers; 3 
months; $5,200 


UNIVERSITY OF LOUISVILLE, Louisville, Ky. ; 
J. P. Phillips, Department of Chemistry ; 
Analytical Reagents Related to 8-Quinolinol ; 
3 years; $11,000 

Loyota UNIverSITY, Chicago, Ill.; John L. 
Huston, Department of Chemistry; J2- 
change Reactions in Nonaqueous Ionizing 
Solvents; 2 years; $13,300 


LuTHpr COLLEGE, Decorah, Iowa; Adrian 
Docken, Department of Chemistry; Con- 
densed, Five-Membered Carbocyclic Systems ; 
1 year; $2,000 


UNIVERSITY OF MAINE, Orono, Maine ; Robert 
Dunlap, Department of Chemistry ; Thermo- 
dynamic Properties of Fluorocarbon Solu- 
tions; 3 years; $18,300 


UNIVERSITY OF MARYLAND, College Park, 


William J. Bailey, Department of Chemis- 
try; Pyrolysis of Esters; 3 years; $43,800 
Ernest F. Pratt, Department of Chemis- 
try; Selective Reaction of Organic Com- 
pounds Adsorbed on Solids; 1 year ; $11,400 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass. 

Klaus Biemann, Department of Chemis- 
try; Boron Trifluoride as a Titrant in Or- 
ganic Analysis ; 3 years; $16,600 

Arthur C. Cope, Department of Chemis- 
try; Stereochemistry of the Reactante 
Upon Ionic and Radical Reactions; 5 years ; 
$98,200 

Herbert O. House, Department of Chemis- 
try; Stereochemistry of Blimination Re- 
actions Occurring on Metal Surfaces; 3 
years; $16,200 


C. Gardner Swain, Department of 
try ; Polar Displacement Reactione ; Years: 
$21,500 
UNIVERSITY OF MASSACHUSETTs, 
Mass.; Richard 8. Stein, Departm 
Chemistry; Relationship Between 
Morphology and Mechanical Pro 


ent of 


Orystalline High Polymers ; 2 years; $121), 


MELLON INSTITUTE OF INDUSTRIAL Rug 
Pittsburgh, Pa.; P. J. Flory, By 
Director of Research; Properties of P 
mers and Their Solutions ; 1 year; $16,999 
UNIVERSITY OF MINNESOTA, Minneg 
Minn.; Maurice M, Kreevoy, Department of 
Chemistry; Acid Clevage of Organomer. 
curials; 2 years; $5,400 

MISSISSIPPI STATE COLLEGE, State Co 
Miss. ; Lyell C. Behr, Department of Chen. 
istry ; Reactivity of Owadiazoles in Sudgt, 
tution; 3 years; $6,400 

MONMOUTH COLLEGE, Monmouth, IIL; 
Thiessen, Department of Chemistry; Tig 
Kolbe Electrolysis; 2 years; $12,200 


NEWARK COLLEGE OF ENGINEERING, Ne 
N. J.; James A. Bradley, Department of 
Chemistry ; Sulfonation of Aromatic (on. 
pounds; 3 months; $2,100 


UNIVERSITY OF NEW HAMPSHIRE, D 

N. H.; Alexander R, Amell, Department of 
Chemistry ; Kinetics of the Gas Phase Re. 
action Between Nitrogen Pentowide ang 
Some Reducing Agents; 2 years; $10,000 


New Mexico HIGHLANDS UNIVERSITY, Ig 
Vegas, N. Mex.; E. Gerald Meyer, Depart 


ment of Chemistry; Summer Research for | 


High School Chemistry Teachers ; 8 month: | 
$4,300 


New York UNIVERSITY, New York, N, Y,; | 
Benson R. Surndheim, Department of Chem: 
istry; Dissociation Constants of Eacite 
Molecules; 3 years; $10,100 
UNIVERSITY OF NORTH CAROLINA, Chapd 
Hill, N. C. 

J. C. Morrow, Department of Chemistry; 
Magnetochemical and Crystallographic 
Studies of Transition Metal Compounds; 3 
years ; $17,200 | 

Oscar K. Rice, Department of Chemistry; 
Decomposition of Azomethane; 2 yearn; 
$15,900 


UNIVERSITY OF NortTH Dakora, Grand Forks, 
N. Dak.; Edward J. O'Reilly, Jr., Depart 
ment of Chemistry ; Vibrational Assignment 
of Symmetrically Substituted Naphthalene 
D-4; 2 years; $10,900 


NORTHWESTERN UNIVERSITY, Evanston, Ill, 
Fred Basolo, Department of Chemistry, | 
Nuclear Magnetic Resonance Studies of 
Metal Complezes; 2 years; $17,100 


UNIVERSITY OF Notre Dames, Notre Dame 
Ind.; Louis Pierce, Department of Chem- 
istry; Molecular Microwave Spectroscopy; 
2 years ; $18,300 


Ouro State University, Columbus, Ohio, 

Michael P. Cava, Department of Chen- 
istry; The Benzocyclobutene Series; 3 
years ; $39,800 

Melvin S. Newman, Department of Chen- 
istry; Differentiation and Isolation of 
Rotamers ; 1 year ; $8,200 

Melville L. Wolfrom, Department of Chen- 
istry; Structural Investigation of Polyse 


charides ; 3 years ; $25,000 
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or OKLAHOMA RESEARCH INBTI- 
Norman, Okla.; Norman Fogel, De- 
ent of Chemistry, University of Okla- 
. Effects of Ionic Strength on the 
watribution of Species of Complea Ione; 2 
osscon STATE COLLEGE, Corvallis, Oreg. 
F. Kurth, Department of Chemis- 
try; Conifer Bark Lignin Components; 3 
rg; $17,700 
W. H. Slabaugh, Department of Chemis- 
try; Jon Eachange of Graphite Ovide; 2 
years; $8,500 
UNIVERSITY OF OrEGON, Eugene, Oreg.; Ter- 
rll L. Hill, Department of Chemistry ; 
Theoretical Studies in Statistical Chemical 
Thermodynamics ; 3 years; $32,600 
PENNSYLVANIA STATH UNIVERSITY, Univer- 
sity Park, Pa. 
Norman C. Deno, Department of Chemis- 
try; Quantitative Theory Relating Acid- 
tlyzed Reaction Ranges to Acid Ooncen- 
trations and Other Media Changes ; 8 years ; 
17,200 
Shamma, Department of Chemis- 
try; Synthesis and Chemistry of Tetrahy- 
dropyridines ; 2 years ; $8,000 
Harry D. Zook, Department of Chemistry ; 
Nature and Reactivity of Enolates ; 3 years ; 
$19,100 
University OF PENNSYLVANIA, Philadelphia, 
Pa; John G. Miller, Department of Chem- 
istry ; Compressibility Factor Measurements 
of Thermodynamic and Molecular Properties 
of Gaseous Mixtures; 1 year; $11,000 
POLYTECHNIC INSTITUTE OF BROOKLYN, 
Brooklyn, N. Y.; C. G. Overberger, Depart- 
ment of Chemistry; Chemistry of 1,1- and 
18-Substituted Hydrazines and Cyclic Azo 
Compounds ; 3 years ; $26,200 
Pomona COLLEGE, Claremont, Calif.; Cor- 
win Hansch, Department of Chemistry; 
Summer Research for College Chemistry 
Teachers ; 8 months ; $5,300 
Punceton UNIVERSITY, Princeton, N. J. 
James R. Arnold, Department of Chemis- 
try; Natural and Induced Radioactivities ; 1 
year; $11,800 
Charles P. Smyth, Chemistry Department ; 
Rotational Isomerism and Intramolecular 
Motion ; 2 years ; $17,000 
ReseakcH FOUNDATION, Lafayette, 
Ind. 


Robert A. Benkeser, Department of Chem- 
istry, Purdue University ; Organic Chemis- 
try of Silicon, Germanium and Tin Com- 
pounds ; 2 years ; $15,400 

Robert A. Benkeser, Department of Chem- 
istry, Purdue University; Reductions by 
lithium in Amine Solvents; 2 years; 


Norbert Muller, Department of Chemistry, 
Purdue University ; High Resolution Nuclear 
Magnetic Resonance Spectrometry ; 8 ycars; 
$34,000 

J. M. Honig, Department of Chemistry, 
Purdue University; Interaction Between 
Metal Ovides and Nitrogen Diovide; 2 
years ; $17,500 

R. L, Livingston, Department of Chemis- 
tty, Purdue University; Molecular Struc- 
fre of Certain Organio Compounds by Elec- 
tron Diffraction ; 2 years ; $12,800 
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RENSSELABR POLYTECHNIC INSTITUTE, Troy, 
N. ¥. 

George J. Janz, Department of Chemistry ; 
Raman Spectra of Moltan Salts; 2 years; 
$28,000 

Robert L. Strong, Department of Chemis- 
try; Primary Photochemical Act in Solu- 
tion Reactions ; 2 years; $11,000 


RESEARCH FOUNDATION OF STATE UNIVERSITY 
or New York, Albany, N. Y.; Michael 
Szwarc, Department of Chemistry, College 
of Forestry, Syracuse, N. Y.; Chemistry of 
Free Radicals ; 3 years ; $80,200 


UNIVERSITY OF ROCHESTER, Rochester, 

. ¥.; A. B. F. Duncan, Department of 
Chemistry ; Hlectronic Structure of Poly- 
atomic Molecules; 2 years; $12,000 


ROCKEFELLER INSTITUTE FOR MEDICAL RE- 
SEARCH, New York, N. Y.; D. A. MacInnes, 
Department of Chemistry ; Redetermination 
of the Value of the Faraday; 1 year; 
$15,300 


Rutcers, THe STate UNIverRsIty, New 
Brunswick, N. J.; Donald B. Denney, De- 
partment of Chemistry; Organic Tri- and 
Pentavalent Phosphorus Compounds; 2 
years ; $12,000 

St. Louris University, St. Louis, Mo.; 
George W. Schaeffer, Department of Chem- 
istry; Reduction of Inorganic Substances 
With Aqueous Sodium Borohydride; 8 
years ; $10,500 

Smita CoLiece, Northampton, Mass.; Mil- 
ton D. Soffer, Department of Chemistry ; 
Synthesis and Structure of Sesquiterpenes ; 
2 years ; $15,500 


UNIVERSITY OF SOUTH CaROLINA, Columbia, 


H. W. Davis, Department of Chemistry; 
Summer Research for High School and Col- 
lege Chemistry Teachers ; 3 months; $3,000 

DeLos F. DeTar, Department of Chemis- 
try; Organic Reaction Mechanisms; 8 
years ; $20,500 

John L. Kice, Department of Chemistry ; 
Reactivity Toward Free Radicals of Non- 
Benzenoid Aromatic Hydrocarbons; 2 
years; $15,000 
UNIVERSITY OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif. 

Jerome A. Berson, Department of Chem- 
istry; Stereochemistry of Biphenyl Sys- 
tems ; 2 years; $16,800 

Norman Kharasch, Department of Chem- 
istry; Reaction of 2,4-Dinitrobenzenesul- 
fenyl Chloride With Phenylacetylene and 
P-Substituted Phenylacetylenes; 3 years; 
$10,300 
SOUTHERN METHODIST UNIVERSITY, Dallas, 
Tex.; John J. Banewicz, Department of 
Chemistry ; Magnetic And Electrical Proper- 
ties of Antiferromagnetio Semiconductors ; 2 
years; $9,600 
STanrorD UNiversity, Stanford Calif.; 
George S. Parks, Department of Chemistry 
and Chemical Engineering; Heats of Com- 
bustion of Typical Oxygen Containing Or- 
ganic Compounds; 3 years; $25,600 
THIEL COLLEGE, Greenville, Pa.; Walter H. 
Puterbaugh, Department of Chemistry; 
Mechaniem and Influence of Metallic Cation 
in Organo-Metallic Reactions; 2 years; 
$5,000 
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TULANE UNIVERSITY OF LOUISIANA, New 
Orleans, La.; Joseph H. Boyer, Department 
of Chemistry; Reaction of C-Nitroso Com- 
pounds With Unsaturated Groups ; 2 years; 
$13,100 
UNIVERSITY OF UTAH, Salt Lake City, Utah ; 
Henry Eyring, Department of Chemistry ; 
Theoretical and Experimental Study of Rate 
Processes ; 2 years ; $45,000 
UNIVERSITY OF ViRGINIA, Charlottesville, 
Va.; Thomas I. Crowell, Department of 
Chemistry; Kinetic Studies of Amines; 3 
years; $14,000 
UNIVERSITY OF WASHINGTON, Seattle, Wash. 

B. S. Rabinovitch, Department of Chem- 
istry; Homogeneous Isomerization Reac- 
tions; 3 years; $15,500 

Kenneth B. Wiberg, Department of Chem- 
istry; Mechanisms of Oxidation Reactions ; 
5 years; $68,200 
Warne State UNiversity, Detroit, Mich. 

Norman L. Allinger, Department of 
Chemistry; Conformational Effects In 
Medium Rings; 3 years; $15,300 

Stanley Kirschner, Department of Chem- 
istry; Summer Research For High School 
and College Chemistry Teachers ; 3 months; 
$8,300 

Cc. L. Stevens, Department of Chemistry ; 
Gem-Dihalides From the Hofmann Degra- 
dation Reaction ; 2 years; $15,400 
West VIRGINIA UNIVERSITY, Morgantown, 
W. Va.; Chester W. Muth, Department of 
Chemistry; Intramolecular Cyclization In- 
volving a Nitro Group ; 2 years; $9,600 
WESTERN KENTUCKY StTaTE COLLEGE, Bowl- 
ing Green, Ky.; Ward C. Sumpter, Depart- 
ment of Chemistry; Identification and 
Characterization of Indole Derivatives by 
Fusion Methods; 2 years; $6,000 
WESTERN MICHIGAN UNIVERSITY, Kalama- 
zoo, Mich., Don C. Iffand, Department of 
Chemistry ; Chemistry of Azoacetates; A 
New Class of Compounds ; 3 years; $15,200 
WHItwortTH COLLEGE, Spokane, Wash. ; 
James R. Brathovde, Department of Chem- 
istry; X-Ray Phase and Structure Studies 
of N-Aliphatic Amides; 3 years; $6,900 


CoLLEGR OF WoosTeR, Wooster, Ohio; 
Thomas E. Ferington, Department of Chem- 
istry ; Kinetics of Vinyl Polymerization; 2 
years ; $5,200 


DEVELOPMENTAL BIOLOGY 


UNIVERSITY OF ARIZONA, Tucson, Ariz. ; 
John V. Slater, Department of Zoology; 
Nucleo-Cytoplasmic Interactions During In- 
; tracellular Differentiation ; 2 years; $8,000 


Boston DISPENSARY, Boston, Mass.; Ger- 
hard Schmidt; Embryochemical Studies on 
Lipides, Proteins, and Nucleic Acids; 2 
years; $15,500 

BRANDEIS UNIVERSITY, Waltham, Mass. ; 
Maurice Sussman, Department of Biology; 
Morphogenesis in the Cellular Slime Molds ; 
2 years ; $11,500 

Brown UNIVERSITY, Providence, R. I.; Wil- 
liam Montagna, Department of Biology; 
Comparative Histology and Histochemistry 
of the Skin of Primates; 2 years; $10,000 


UNIVERSITY OF CaLtrorNiA, Berkeley, Calif. 
William A. Jensen, Department of Bi- 
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ology; Early Cell Wall Forma 
Root Tip; 2 years; $12,100" 
Julian L. Kavanau, Department of 
ology, Los Angeles, Calif.; Chemical Back. 
ground of Cell Division ; 2 years; $13,500 
Canisius COLLEGE, Buffalo, N. L 
Blum, Department of Biology ; Seouality iy 
Botrydium and Protosiphon; 2 year. 
$10,300 
CARLETON COLLEGE, Northfield, - 
liam H. Muir, Department of Biology: 
ferentiation in Plant Tissue Cultures of 
Single Cell Origin; 2 years; $6,900 
CENTRAL WASHINGTON COLLEGE oF Eppey. 
TION, Ellensburg, Wash.; Janet M. 
Department of Zoology; Early Chick En. 
bryo Differentiation and Development; 9 
years; $5,000 
CoRNELL UNIVERSITY, Ithaca, N, Y,; 
W. Gilbert, Department of Zoology; try. 
tural and Functional Relationship of De 
veloping Young to Mother; 1 year; $3,000 


CREIGHTON UNIVERSITY, Omaha, Nebr. ; Allen 
B. Schlesinger, Department of Biology; 
Effect of Spatially Distributed Yolk Com. 
ponents Upon Embryonic Development; 2 
years; $6,600 

UNIVERSITY OF DELAWARE, Newark, Del: 
Franklin C. Daiber, Department of Biologi. 
cal Sciences; Reproductive Functions @ 
Elasmobranch Fishes ; 2 years ; $10,000 


State UNIVERSITY, Ta 
Fia.; James R. Fisher, Department of Chen. 
istry ; Cell Particulates in Sea Urchin Egg; 
1 year; $3,000 
GRINNELL COLLEGE, Grinnell, Iowa; Gull. 
lermo Mendoza, Department of Biology; 
Reproduction in hte Goodeidae; 8 years; 
$13,300 
UNIVERSITY OF IDAHO, Moscow, Idaho; Lorin 
W. Roberts, Department of Botany; A His. 
tochemical Study of Protein-Bound Bul. 
hydryl Groups in Wound Meristems ; 2 years; 
$5,300 
UNIVERSITY OF ILLINOIS, Urbana, IIL; § 
Meryl Rose, Department of Zoology ; Specific 
Inhibition During Differentiation in Tubv 
laria ; 1 year ; $15,000 
INDIANA UNIVERSITY FOUNDATION, Bloon- 
ington, Ind.; Robert Briggs, Department of 
Zoology, Indiana University ; Nuclear Difer- 
entiation in Embryonic Cells; 8 years; 
$26,000 
JoHNs HOPKINS UNIVERSITY, Baltimore, Md. 
Andre T. Jagendorf, Department of Biol- 
ogy ; Chloroplast Growth Processes ; 3 years; 
$23,000 


Clement L. Markert, Department of Biol | 


ogy; Biochemical Basis of Cell Differentic 
tion ; 3 years ; $35,000 

Malcolm 8S. Steinberg, Department of Biol- 
ogy; Chemical Bonds Between Vertebrate 
Embryonic Cells ; 2 years ; $12,000 


LOYOLA UNIVERSITY, Chicago, Il; Boris 
N. Spiroff, Department of Biological S¢l- 
ences ; Functions of the Pineal Body ; 1 year; 
$4,000 


MARQUETTE UNIVERSITY, Milwaukee, Wis, 
Walter G. Rosen, Department of Biology; 
Chemotropism of Pollen Tubes; 2 years; 
$12,000 
John W. Saunders, Jr., Department of Bi 
ology; Tissue Interactions During Organ- 
genesis ; 3 years ; $27,000 
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gETTS INSTITUTE OF TECHNOLOGY, 
encore Mass. ; Robert J. Hansen, Depart- 
t of Civil Engineering; The Form and 
runction of the Foot; 2 years; $16,000 
miami UNIVERSITY, Oxford, Ohio; John R. 
rrison, Department of Zoology; Growth 
and Differentiation of Embryonic Chick Tis- 
ques in Vitro ; 2 years ; $10,300 
UNIVERSITY OF M1AM1, Coral Gables, Fla. ; 
Charlotte J. Avers, Department of Botany ; 
Histochemical Studies of the Differentiating 
Root Epidermis ; 2 years ; $13,800 
University OF NEW HAMPSHIRE, Durham, 
N. H.; Charlotte @. Nast, Department of 
stany; Fertilization Studies of Angio- 
sperma; 1 year ; $7,400 
NortH CAROLINA STATE COLLEGE OF AGRI- 
CULTURE AND ENGINEERING, Raleigh, N. C.; 
graest Ball, Division of Biological Sciences ; 
Growth in Vitro of the Shoot Apex of Certain 
seed Plants ; 3 years ; $23,000 
NORTHWESTERN UNIVERSITY, Evanston, al. 3 
Robert C. King, Cresap Laboratory of Biol- 
: Radiation-Induced Ovarian Tumors in 
Drosophila 3; 2 years; $18,000 
UNIVERSITY, Oglethorpe Uni- 
versity, Ga.; Arthur L. Cohen, Department 
of Biology; Morphogenesis in the True 
Mycomycetes ; 1 year ; $1,700 
University OF PI?TSBURGH, Pittsburgh, Pa. 
Casimer T. Grabowski, Department of 
Anatomy ; Organization and Cellular Differ- 
entiation in Embryos ; 2 years ; $12,000 
lan M. Sussex, Department of Biological 
Sciences; Morphogenesis in the Shoot of 
Vascular Plants; 2 years; $17,300 
PRINCETON UNIVERSITY, Princeton, N. J.; 
Lionel I. Rebhun, Department of Biology ; 
Fertilization and Cleavage in Marine In- 
vertebrate Eggs ; 2 years; $8,900 
University OF ROCHESTER, Rochester, N. Y. ; 
William B. Muchmore, Department of Biol- 
ogy; Immunochemical Studies of Muscle De- 
velopment ; 8 years; $24,000 
SourHeRN ILLINOIS UNIVERSITY, Carbondale, 
IL; Frank J. Finamore, Department of 
Physiology; Nucleic Acid Metabolism Dur- 
ing Early Developmental Stages; 3 years; 
$15,000 
StanrorD UNIveRSITY, Stanford, Calif. ; Clif- 
ford Grobstein, Department of Biological 
Sciences; Cell and Tissue Interactions in 
Development ; 2 years ; $33,100 
UNIVERSITY OF WYOMING, Laramie, Wyo. ; 
Charles §. Thornton, Jackson Hole Biolog- 
ieal Research Station, Moran, Wyo. ; Amphib- 
ian Limb Regeneration ; 3 years ; $6,200 


Texas AGRICULTURAL EXPERIMENT STATION, 
College Station, Tex.; R. O. Berry, Depart- 
ment of Animal Husbandry and Dairy Sci- 
ence; In Vitro Oulture and Low Tempera- 
ture Storage of Bovine Follicular Ova; 2 
years ; $6,600 

Texas SOUTHERN UNIVERSITY, Houston, 
Tex.; Alberta J. Seaton, Department of Biol- 
ogy; Cytological Organization of the Egg; 
1 year; $4,700 

Tainity University, San Antonio, Tex.: 
Tom P. Sergeant, Department of Biology; 
Growth Initiating Substances in “Condi- 
tioned” Media; 2 years; $17,300 

UNIVERSITY OF WASHINGTON, Seattle, Wash. ; 
Arthur H. Whiteley, Department of Zoology ; 
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Physiology of Formation and Development of 
Eggs of Marine Invertebrates; 2 years; 
$22,000 
Wayne State UNIVERSITY, Detroit, Mich. ; 
Werner G. Heim, Department of Biology; 
Changes in Serum Proteins During Ontogeny 
of Mammals; 2 years; $15,900 
WESLEYAN UNIVERSITY, Middletown, Conn. ; 
Hubert B. Goodrich, Department of Biology ; 
Color Pattern Formation in Two Teleost 
Fish ; 1 year ; $2,900 
Yale UNIversITy, New Haven, Conn. 
Edgar J. Boell, Department of Zoology; 
Developmental Changes in Mitochondria; 1 
year; $7,000 
John P. Trinkaus, Department of Zoology ; 
The Potencies of Tissue Cells; 3 years; 
$19,000 


EARTH SCIENCES 


Kurt TEICHERT, U. S. Geological Survey, 
Federal Center, Denver, Colo.; Studies of 
Stratigraphy and Paleoecology in West Ger- 
many ; 4 months; $1,400 


UNIVERSITY oF ALASKA, College, Alaska; 
V. P. Hessler, Geophysical Institute ; Zarth 
Potentials ; 2 years; $13,800 

AMHERST COLLEGE, Amherst, Mass.; Bruce 
B. Benson, Department of Physics; Orygen 
Isotope Variations in Ocean Water; 1 year; 
$15,000 

UNIVERSITY OF ARIZONA, Tucson, Ariz.; L. J. 
Battan and A. R. Kassander, Jr., Institute of 
Atmospheric Physics; Seeding of Summer 
Cumulus Clouds; 1 year; $22,200 


CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasa- 
dena, Calif. 

R. H. Jahns, Department of Geology; 
Laboratory Synthesis of Pegmatite Minerals ; 
2 years ; $22,600 

C. C. Patterson and T. J. Chow, Division 
of Geological Sciences; Lead Isotopes in 
the Oceans; 1 year; $10,350 

W. B. Ray, Department of Geology ; High 
Pressure Polymorphs of Ice; 8 years; 
$27,600 
UNIVERSITY OF CALIFORNIA, Berkeley, Calif, 

L. H. Adams and G. C. Kennedy, Institute 
of Geophysics, Los Angeles, Calif.; Rapidly 
Running Mineral Transistions; 1 year; 
$20,000 

M. N. Bramlette, Department of Geology, 
Scripps Institution of Oceanography, La 
Jolla, Calif.; Fossil Coccolithophoride; 3 
years ; $29,000 

Perry Byerly, Seismographic Station; 8 
Wave of Earthquakes ; 2 years ; $3,795 

R. L. Hay, Department of Geology; 
Weathering and Diagenesis in the Clarno 
Formation ; 2 years ; $10,800 

W. H. Munk, Scripps Institution of 
Oceanography, La Jolla, Calif.; Chandler 
Wobble; 3 years; $17,250 

M. A. Murphy and P. Rodda, Department 
of Geology, Riverside, Calif.; Cretaceous 
Rocks of Northwestern Sacramento Valley ; 
2 years; $14,500 

M. Neiburger, Department of Meteorology, 
Los Angeles, Calif.; Cloud Drop Growth; 
3 years ; $64,750 

George Tunell, Department of Geology, 
Los Angeles, Calif.; Ore Forming Processes ; 
2 years ; $22,600 
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J. BE. Tyler, Scripps Institution of 
Oceanography, La Jolla, Calif. ; Volume Scat- 
tering Function of Natural Waters ; 2 years ; 
$24,000 
UNIVERSITY oF CuHrIcaco, Chicago, Il. 

H. R. Byers, Department of Meteorology ; 
Detection of Ice Nucleating Agents; 2 years ; 
$81,000 

H. R. Byers and L. J. Battan, Department 
of Meteorology ; Seeding of Summer Cumulus 
Clouds ; 1 year ; $18,500 
City CoLuecE, New York, N. Y.; C. H. Kindle, 
Department of Geology; Stratigraphy and 
Fauna of Western Newfoundland ; 3 years; 
$16,800 
CoLUMBIA UNIVERSITY, New York, N. Y. 

W. S. Broecker, Lamont Geological Ob- 
servatory ; Radiocarbon Age Determinations ; 
3 years; $34,000 

D. B. Ericson, Lamont Geological Observ- 
atory; Ocean Sediment Cores; 1 year; 
$13,000 

John Imbrie, Department of Geology ; 
Evolution of Common Biofacies; 3 years; 
$23,800 
FRANKLIN AND MARSHALL COLLEGE, Lan- 
easter, Pa.; Donald U. Wise, Department of 
Geology ; Basement Structure and Tectonics 
in Wyoming ; 2 years ; $5,000 
UNIVERSITY OF Hawatl, Honolulu, T. H.; 
Thomas F. Bates, Department of Agronomy 
and Soil Science ; Parent Rock to Clay Min- 
eral Alteration in the Hawaiian Islands; 1 
year ; $2,500 
INDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind.; J. B. Droste, Department of 
Geology, Indiana University ; Clay Minerals 
in Evaporite Deposits ; 2 years ; $11,300 
JOHNS HOPKINS UNIVERSITY, Baltimore, Md. ; 
A. C. Waters, Department of Geology ; Iron- 
Bearing Layered Silicates ; 2 years ; $26,000 


LAWRENCE COLLEGE, Appleton, Wis.; W. F. 
Read, Department of Geology; Subsurface 
Studies of St. Peter Sandstone ; 1 year ; $900 
Los ANGELES COUNTY MusEuM, Los Angeles, 
Calif.; Theodore Downs, Department of 
Vertebrate Paleontology; Cenozoic Verte- 
brates of Imperial Valley; 2 years; $11,000 
LOUISIANA STATE UNIVERSITY AND AGRICUL- 
TURAL AND MECHANICAL COLLEGE, Baton 
Rouge, La.; G. E. Murray, Department of 
Geology ; Stratigraphic Studies in North- 
eastern Mewico ; 3 years; $24,000 
UNIVERSITY OF MAINE, Orono, Maine; P. H. 
Osberg, Department of Geology ; Structure of 
Pittsford Area, Vermont ; 6 months ; $350 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY ; 
Cambridge, Mass. 

W. F. Brace, Department of Geology and 
Geophysics; Mineral Plasticity and Hard- 
ness ; 3 years; $20,000 

M. J. Buerger, Department of Geology and 
Geophysics ; Computational Work on Crystal 
Structures ; 1 year; $8,000 

W. H. Dennen and Ely Mencher, Depart- 
ment of Geology and Geophysics ; Geochem- 
ical Investigations of Sedimentary Rocks ; 1 
year ; $11,000 

H. G. Houghton, Department of Meteorol- 
ogy; The Prosecution of Atmospheric Re- 
search in the United States of America; 18 
months ; $52,400 
UNIVERSITY OF MIAMI, Coral Gables, Fla. 

Cesare Emiliani; The Marine Laboratory ; 
Pleistocene Ocean Temperatures; 2 years; 


$28,000 
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F. F. Koczy, Marine Laboratory; Wot, 
Masses of the Straits of Florida; 1 year: 
$8,000 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich, : 
A. N. Dingle, Department of Meteorology: 
Raindrop Size Spectra; 8 years; $40,099 | 
UNIVERSITY OF MINNESOTA Minneapolis 
Minn. 

8. 8. Goldich, Department of Geology 
A. O. C. Nier, Department of Physics; 
active Dating by K40/A40 Method; 2 years: 
$39,000 

F. M. Swain, Department of Geology ; 
Bituminous Deposits ; 1 year ; $10,250 4 

H. BE. Wright, Jr., Department of Geology: 
Pleistocene Limnology ; 2 years; $17,000 | 


MONTANA STATE UNIVERSITY, Mi 

Mont. ; John Hower, Jr., Department of Gg). 
ogy ; Genesis of Glauconite ; 2 years; $16,509 
NATIONAL ACADEMY OF ScIENCES—Nationyy 
RESEARCH CouNcIL, Washington, D, 
William R. Thurston, Division of Barth §¢. 
ences ; A Study of the Feasibility and Degiy. 
ability of Drilling a Hole to the Mohorp. 
vicic Discontinuity ; 1 year; $15,000, 


NATIONAL BurREAU OF STANDARDS, Washing. 
ton, D. C.; H. F. MeMurdie; Silver Iodid& 
Studies ; 1 year; $20,000 

UNIVERSITY OF NORTH CAROLINA, Chapel 

N. C.; Virgil I. Mann, Department of Ge). 
ogy; Gravity Survey in North Carolina; 
years ; $9,200 

UNIVERSITY OF OKLAHOMA RESEARCH Igy. 
TUTE, Norman, Okla.; C. G. Dodd, Depart. 
ment of Petroleum Engineering, University 
of Oklahoma; Clay Mineral Surface Chem 
istry ; 2 years ; $20,000 

PENNSYLVANIA STATE UNIVERSITY, University 
Park, Pa. 

G. W. Brindley, Department of Cerami 
Technology ; Thermal Reactions in Ceramic 
Systeme ; 3 years ; $34,000 

Robert N. Clayton, Department of Geo- 
chemistry ; Extraction of Oxygen for Isotopic 
Analysis ; 1 year ; $4,000 

Rustum Roy, Department of Geochemis 
try; Phase Rule in Subsolidus State Rea 
tions ; 3 years; $24,500 

J. V. Smith, Department of Minerology 
and Petrology; The Minerology of the dm 
phiboles ; 2 years; $15,700 

0. F. Tuttle, Division of Earth Sciences; 
Weight Losses at High Temperatures ani 
Pressures ; 1 year; $7,300 

O. F. Tuttle, Division of Earth Sciences; 
Melting Temperatures of Silicates; 1 year; 
$10,000 
UNIVERSITY OF PENNSYLVANIA, Philadelphia, 
Pa.; E. K. Ralph, Department of Physics; 
Carbon 14 Half-Life; 1 year; $2,500 
PRINCETON UNIVERSITY, Princeton, N. J. 

William B. Bonini, Department of Ge 
logical Engineering ; Seismic Study of Fault 
ing Along the Beartooth Front; 2 years; 
$16,350 

Franklyn B. Van Houten, Department of 
Geology ; Sedimentology and Paleomagnetism 
of the Brunswick Shale and Lockatong Argit 
lite; 2 years; $14,000 


RENSSELAER POLYTECHNIC INSTITUTE, Troy, 
N. Y.; Samuel Katz, Department of Ge 
physics; Elastic Constants and Density @ 
High Pressure and Temperature ; 6 months; 


$3,450 
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AGRICULTURAL AND MECHANICAL Rp- 
ach FounpaTIon, College Station, Tex. 
Richard G. Bader, Department of Oceanog- 
raphy and Meteorology; Bathymetry and 
Sediments of the Bay of Campeche; 1 year; 
nen W. Hood, Department of Oceanography 
“Meteorology ; Calcium Carbonate Solu- 

bility Bquilibrium in Sea Water; 1 year; 
$10,000 
psiversiTy OF Texas, Austin, Tex. ; Edward 
¢, Jonas, Department of Geology ; Hffect of 
Brackigh-Water Organteme ; 2 years ; $12,300 
DurversiTy OF UTAH, Salt Lake City, Utah. 

J. W. Berg, Jr. and K. L. Cook, Depart- 
ment of Geophysics; Deep Seismic Refrac- 
tion Studies; 1 year; $11,000 

K. L. Cook and J. W. Berg Jr., Depart- 
ment of Geophysics ; Geophysical Studies in 
Utah and Nevada; 2 years ; $32,500 


WasHINGTON AND Lege Lexing- 
ton, Va.; E. W. Spencer, Department of 
Geology; Deformation of Madison Range, 
Montana ; 8 years ; $16,000 

WasHINGTON UNiveRsiTy, St. Louis, Mo. ; 
H. N. Andrews, Jr., Henry Shaw School of 
Botany ; Paleozoic Plants ; 3 years; $10,250 
SraTs COLLEGE OF WASHINGTON, Pullman, 
Wash. ; C. D. Campbell, Department of Geol- 
ogy ; Magnetization of Basalt Lavas ; 1 year ; 
$6,000 

UntversITy OF WASHINGTON, Seattle, Wash. ; 
tT. G. Thompson, Department of Oceanogra- 
phy; Organic Compounds in Sea Water; 2 
years ; $15,500 

UNIVERSITY OF WISCONSIN, Madison, Wis. ; 
H. H. Lettau, Department of Meteorology ; 
Convective Energy Transfer; 15 months; 
$22,000 

Yatz University, New Haven, Conn. 

K. K. Turekian, Department of Geology ; 
Crustal Abundance of Nickel, Cobalt and 
Chromium; 2 years; $19,900 

K. M. Waage, Department of Geology; 
Cephalopod Faunas of Fox Hille Formation ; 
8 years ; $8,700 


ECONOMIC SCIENCES 


AntiocH COLLEGE, Yellow Springs, Ohio; 
Julian H. Blau, Department of Mathematics ; 
Mathematical Economics; 3 years; $10,500 
University OF CHICAGO, Chicago, Zvi 
Griliches, Department of Economics ; Heono- 
metrio Investigations of Technological 
Ohange ; 2 years ; $16,800 

University OF MINNESOTA, Minneapolis, 
Minn. ; Jacob Schmookler, Schoo: of Business 
Administration; The Hconomice of Inven- 
tion; 2 years ; $19,000 

NaTIONAL BuREAU OF ECONOMIC RESEARCH, 
New York, N. Y.; Millard Hastay; Use of 
in Economic Analysis; 2 years; 


ENGINEERING SCIENCES 


UNiversity, Alfred, N. Charles 
H. Greene, Department of Glass Technology, 
New York State College of Ceramics; Dis- 
tribution and Nature of Flaws in Glass; 2 
years; $22,000 
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CALIFORNIA INSTITUTE OF TECHNOLOGY, 
Pasadena, Calif.; George W. Housner and 
Donald BH. Hudson, Division of Engineering ; 
Local Ground Motions of Strong-Motion 
Earthquakes ; 3 years; $25,300 , 

UNIVERSITY OF CALIFORNIA, Berkeley, Calif. 

Werner Godsmith and Don M. Cunning- 
ham, Department of Engineering Design; 
Investigation of Penetration; 2 years; 
$21,800 

W. D. Hershberger, Department of Engi- 
neering, Los Angeles, Calif.; Paramagnetic 
Resonance and the “Maser” Principle; 3 
years $43,300 

Ralph Hultgren, Department of Mineral 
Technology; Heat Capacity of Alloys; 8 
years ; $25,000 

J. W. Johnson, Department of Engineer- 
ing; Waves Generated by a Moving Pressure 
Area; 2 years ; $15,900 

R. 8. Seban, Department of Mechanical 
Engineering, Institute of Engineering Re- 
search; Heat Transfer From a Flat Plate; 
2 years, $25,500 

C. J. Vogt, Department of Mechanical 
Engineering; Liquid Hydrocarbons at Ele- 
vated Temperatures and Pressures; 1 year; 
$7,800 
CARNEGIE INSTITUTE OF TECHNOLOGY, Pitts- 
burgh, Pa.; Robert F. Mehl, Metals Re- 
search Laboratory ; Recovery and Recrystal- 
lization Characteristics ef High Purity Iron; 
2 years ; $17,600 
CENTRAL INSTITUTE FOR THE Dear, St. Louis, 
Mo. ; Jerome R. Cox, Jr.; The Production of 
Acoustio Transients ; 2 years, $21,300 
CoLorapo STaTe UNiversity, Fort Collins, 
Colo. 

Jack BH. Cermak, Department of Civil 
Engineering; Atmospheric Surface Layer 
Phenomena ; 2 years ; $28,000 

A. T. Corey, Department of Civil Engi- 
neering; Distribution of Fluid Phases in a 
Porous Field; 1 year; $8,000 


CoLuMBIA UNIversity, New York, N. Y.; 
Elmer L. Gaden, Jr., Department of Chemi- 
cal Enginering; Kinetics of Fermentation 
Processes ; 3 years ; $32,500 

UNIVERSITY OF FLORIDA, Gainesville, Fla. 

Ralph W. Kluge, Department of Civil En- 
gineering ; Torsional Strength of Prestressed 
Concrete ; 2 years; $10,600 

Frank E. Richart, Department of Civil 
Engineering; Arching in Granular Elastic 
Media; 1 year; $7,400 , 

John H. Schmertmann, Department of 
Civil Engineering ; Shear Strength of Clays; 
1 year ; $9,600 
GerorGiA INSTITUTE OF TECHNOLOGY, Atlanta, 
Ga.; Charles W. Gorton, School of Mechani- 
cal Engineering; Velocity Profiles in Non- 
Tsothermal Flow ; 2 years ; $6,500 
HARVARD UNIVERSITY, Cambridge, Mass. ; 
R. W. P. King, Department of Engineering & 
Applied Physics; Llectrohydrodynamice and 
Related Phenomena; 2 years; $17,200 
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi- 
cago, Ill. 

Lloyd H. Donnell, Department of Me- 
chanics; Large Shell Displacement Theory ; 
2 years ; $8,400 

August J. Durelli, Department of Civil 
Enginering; Bmbedded Grid Method of 
Stress Analysis ; 2 years; $16,500 
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Philip G. Hodge, Jr., Department of Me- 
chanics: Theory of Piecewise Linear Plase- 
ticity ; 2 years ; $23,000 
UNIVERSITY OF ILLINOIS, Urbana, Ill. 

Clyde E. Kesler, Department of Theoreti- 
cal and Applied Mechanics; Accumulative 
Fatigue Damage in Concrete; 3 years; 
$63,000 

Ralph Peck, De ent of Civil Engi- 
neering; Ilite and Ilitic Sotls; 2 years; 
$16,500 
StaTs UNIverRsiTy oF Iowa; Iowa City, 
Iowa: Hunter Rouse, Institute of Hydraulic 
Research, Jrrotational Flow at Weire and 
Conduit Outlets ; 2 years; $8,400 
Jouns Hopxins University, Baltimore, Md. 

Stanley Corrsin; Department of Mechani- 
cal Engineering; Motion of Particles in Tur- 
bulent Flow ; 2 years; $15,000 

Stanley Corrsin, Department of Mechani- 
cal Engineering; Isotropic Turbulence; 5 
years ; $66,000 

8. K. Friedlander, Department of Chemi- 
cal Engineering; Chemical Reactions in 
Flowing Aqueous Solutions; 2 years; 
$16,900 
MARQUETTE UNIVERSITY, Milwaukee, Wis. ; 
Richard C. Kolf, Department of Engineer- 
ing; Vorticity in Horizontal Orifice Flow; 
2 years ; $12,000 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass. 

Alan S. Michaels, Department of Chemi- 
cal Engineering ; Gas Tranemission Through 
Polymer Films ; 2 years ; $13,000 

Edwin R. Gilliland and Raymond F. 
Baddour, Department of Chemical Engineer- 
ing; Flow of Gases Through Microporous 
Solids ; 2 years ; $19,000 

Warren M. Rohsenow, Department of 
Mechanical Engineering; Mechanism of 
Gaseous Freeze-Out Processes; 2 years; 
$14,800 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. 

Lloyd L. Kempe, Department of Chemical 
Engineering; The Effects of Agitation on 
Mase Transfer in Aerobic Fermentation; 2 
years; $7,500 

Gordon J. Van Wylen, Department of 
Mechanical Engineering; Limit Line of 
Superheated Nitrogen Vapor; 2 years; 
$16,900 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. 

W. F. Brown, Department of Electrical 
Engineering; Rigorous Calculation of Fer- 
romagnetic Microstructure ; 2 years ; $25,000 

James P. Hartnett, Department of Me- 
chanical Engineering; Free Convection of 
Liquid Metals; 2 years; $10,800 

Robert F. Lambert, Department of Elec- 
trical Engineering; Sound Propagation in 
Moving Media; 2 years; $16,800 
_ Edgar L. Piret, Department of Chemical 
Engineering; Crushing and Grinding Ener- 
getics ; 2 years; $19,900 
UNIVERSITY OF Missouri, Columbia, Mo. 

George B. Clark, Department of Mining 
Engineering, School of Mines and Metal- 
lurgy, Rolla, Mo.; Stresses in Heterogeneous 
Geological Bodies Under Gravitational 
Forces ; 3 years; $29,000 

Donald L. Waidelich, Department of 
Electrical Engineering; Impedance and 
Equivalent Circuit of a Probe Coil Near a 
Plane Oonductor; 2 years; $14,400 


MONTANA STATE COLLEGE, Bozeman, 
Lewis G. Mayfield, Department of 
cal Engineering; Kinetice of Destructive. 
Hydrogenation of Quinoline; year: 
$11,500 " 
Donald K. Weaver, Jr., Electrical 
neering; Quadrature Signal Functions; 
year; $5,100 
New YorK UNIversITY, New York, N, Y, 
John Happel, Department of Chemica 
Engineering; Catalytic Vapor Phase 
drogenation of N-Butane; 2 years; $17 400 
Polykarp Herasymenko, Metallurgicy 
Laboratory; Titanium-Aluminum and 
tanium-Manganese Alloys; 2 years; $18,809 
NortH CAROLINA COLLEGE oF 
CULTURE AND ENGINEERING, Raleigh, N, ¢. 
J, F, Lee, Department of Mechanical 
neering; Condensation Shock; 2 years. 
$22,800 


NORTHWESTERN UNIVERSITY, Evanston, I), 

J. O. Brittain, Department of Metallurgy; 
Imperfections of Metals at Elevated Tem, 
peratures ; 2 years; $25,400 

D. F. Mason and George Thodos, Depart. 
ment of Chemical Engineering; Studies i, 
the Criticcl Region for Pure Oomponeny 
and Mictures ; 2 years; $20,500 

J. M. Smith, Department of Chemical Rp. 
gineering; Heat Transfer, Mase Transfey 
and Chemical Reaction in Flowing Gas; 3 
years; $16,800 
UNIVERSITY OF OKLAHOMA RESBARCH Jy. 
STITUTE, Norman, Okla. 

O. K. Crosser, Department of Chemica] 
Engineering, University of Oklahoma; Ther. 
mal Conductivity of Saturated Liquids an 
Vapors ; 2 years; $8,800 

C. M. Sliepcevich, Department of Chemi. 
cal Engineering, University of Oklahoma; 
Dynamic Response Characteristics of a Con 
tinuous, Agitated Reactor ; 3 years; $25,000 
OREGON COLLEGE, Corvallis, Oreg,; 
James G. Knudsen, Department of Chemical 
Engineering ; Heat Transfer and Flow Ohar. 
acteristics of Two Immiscible Liquids; 3 
years; $22,000 
PENNSYLVANIA STATE UNIVERSITY, Univer. 
sity Park, Pa. 

Arthur Rose, Department of Chemical En- 
gineering; Vapor-Liquid Equilibrium ani 
Distillation of Fatty Acids, Hetere ani 
Alcohols ; 2 years; $16,600 

A. W. Taylor, Department of Ceramic 
Technology ; Influence of Wetting Agente on 
Clays ; 2 years; $9,100 

George J. Young, Department of Fud 
Technology; Adsorption in the Carbon 
Water System; 3 years; $16,600 
UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa.; 
J. G. Bassett, Department of Metallurgical 
Engineering ; Behavior of Hydrogen in Steel; 
2 years; $23,800 
POLYTECHNIC INSTITUTE OF BROOKLYN, 
Brooklyn, N. ¥.; Ernst Weber, Vice Presi 
dent for Research; The Linear Algebra ond 


Topology of Kirchoff Networks and Switch | 


ing Circuits ; 15 months; $10,400 
PurDUB RESEARCH Lafayette, 
Ind. 

Leslie C. Case, Department of Chemical 
Engineering, Purdue University; 
Linking in Elastomers ; 3 years; $14,500 

R. J. Grosh, Department of Mechanical 
Engineering, Purdue University ; Theory 0 
Moving Heat Sources; 2 years; $18,000 
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Geo: A. Hawkins, Director, Engineering 
Prperiment Station; Conceptual Study of a 
Nuclear Research Reactor ; 1 year; $30,000 
G, A. Leonards, Department of Soil Me- 
chanics; Consolidation Characteristics of 
Artificially Sedimented Olays; 2 years; 

700 
a A. Leonards, Department of Civil En- 
gineering ; Freezing Phenomena in Fine- 

Sotle 2 years; $15,400. 

J. C. Samuels, Department of Engineering 
Selences ; Properties of Stochastic Systems; 
years; $20,200 

J. L. Waling, Department of Civil Engi- 
neering, Purdue University; Dynamic Re- 
sponse Of Reinforced Concrete Slabs; 3 
years; $86,800 
RockY MOUNTAIN HYDRAULIC LABORATORY, 
Allenspark, Colo.; R. W. Powell and C. J. 
Posey; Open Channel Flow Research; 2 
years; $9,800 
granvorD UNIVERSITY, Stanford, Calif. 

Stephen J. Kline, Department of Mechani- 
cal Engineering; Flow Models in Turbulent 
Boundary Layers; 2 years; $22,900 

Ray K. Linsley, Department of Civil Engi- 
neering; Characteristics of Streamflow 
Hydrographs for Small Drainage Basins ; 
2 years; $20,000 


William H. Schwarz, Department of 


Chemistry; Turbulent Mizing; 2 years; 
$21,800 
Srevens INSTITUTE OF TECHNOLOGY, 


Hoboken, N. J.; Sidney F. Borg, Depart- 
ment of Civil Engineering; Wedge Entry 
Into a Conical Viscous Fluid ; 1 year ; $6,800 
Syracusp UNIversity, Syracuse, N. Y. 

B. B. Drucker and K. N. Tong, Mechanical 
Engineering Department; Thermodynamic 
Behavior of Initially Saturated Vapors; 2 
years; $22,700 

Cc. 8. Grove, Department of Chemical En- 
gineering; Mass Transfer in Liquid Metal 
Systeme; 2 years; $16,900 
TexsS AGRICULTURAL AND MECHANICAL RE- 
FOUNDATION, College Station, Tex. ; 
Warren Rice, Department of Mechanical En- 
gineering ; Transfer Coefficients in the Turbu- 
lent Boundary Layer ; 2 years; $17,300 
University OF Texas, Austin, Tex. 

David M. Himmelblau, Department of 
Chemical Engineering; Study of Ionization 
Constants Using Radioactive Tracers; 2 
years ; $11,000 

Kenneth A. Kobe, Department of Chemi- 
cal Engineering; Solubility of Gases in 
liquide ; 8 years; $18,300 

Enrico Volterra, Department of Engineer- 
ing Mechanics ; Internal Oonstraints Applied 
to Dynamic Problems; 2 years; $19,000 
University oF VERMONT, Burlington, Vt. ; 
Arthur R. Eckels, Department of Electrical 
Engineering; Feedback Techniques in Elec- 
troballistocardiography; 1 year; $5,200 
UNIVERSITY OF VERMONT AND STATE Agari- 
CULTURAL COLLEGE, Burlington, Vt.; J. O. 
Outwater, Mechanical Engineering Depart- 
fadeo Fiber Reinforced Materials ; 2 years; 


UNIVERSITY OF WASHINGTON, Seattle, Wash. 
Morris H. Childs, Department of Mechani- 
cal Engineering ; Turbulent Two-Dimensional 

Jet Miving ; 2 years ; $17,900 
A. B. Harrison, Department of Blectrical 
; Traveling-Wave Microwave 
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Tubes—Modulation Characteristics ; 2 years ; 
$22,800 

UNIVERSITY OF WISCONSIN, Madison, Wis. ; 
Vincent C, Rideout, Department of Electrical 
Engineering; Computer Correlation of 


Linear and Nonlinear Systema; 8 years; 
$44,200 


YaLe UNIvpRsiTy, New Haven, Conn.; 
Robert B. Gordon, Department of Metal- 


lurgy ; Plasticity of Ionic Orystals ; 2 years: 
$15,500 


ENVIRONMENTAL BIOLOGY 


UNIVERSITY OF ALASKA, College, Alaska; 
Laurence Irving, Biologist ; Adaptation to 
Cold in Arctic Inhabitants ; 1 year, $17,300 
AMERICAN GEOGRAPHICAL Society, New York, 
N. Y.; Calvin J. Heusser; Radiocarbon Dat- 
ing of Peats; 1 year; $2,900 

AMERICAN MUSEUM OF NATURAL HISTORY, 
New York, N, Y. 

Jack McCormick ; Vegetation of the Chiri- 
cahua Mountains ; 3 years; $20,000 

Richard G. Zweifel, Department of Am- 
phibians and Reptiles; Embryonic Tempera- 
ture Adaptation in Anurans ; 3 years; $5,500 
UNIVERSITY OF ARIZONA, Tucson, Ariz. 

BH. Lendell Cockrum, Department of Zool- 
ogy ; Biology of Southwestern Chiropterans ; 
3 years; $18,900 

Robert R. Humphrey, Department of 
Agronomy and Range Management ; Analysis 
of Annual Ring Patterns in Desert Shrubs ; 
3 years; $86,600 

Terah L. Smiley, Geochronology Labora- 
tories; Postglacial Pollen Sequence in the 
Southwest ; 2 years; $32,600 
Bowpo1in CoLLece, Brunswick, Maine 

Charles E. Huntington, Department of 
Biology ; Mortality and Reproductive Rates 
in Ocenodroma ; 5 years; $17,900 

James M. Moulton, Department of Biology ; 
Relations of Sound to Behavior of Fishes; 
2 years; $12,000 
BrapForD JUNIOR COLLEGE, Bradford, Mass. ; 
Norman 8. Bailey, Department of Natural 
Sciences; Bio-Ecological Studies of New 
England Tingidae; 2 years; $5,300 


UNIVERSITY OF CALIFORNIA, Berkeley, Calif. 

William L. Belser, Scripps Institution of 
Oceanography, La Jolla Calif.; Bioassay 
Technique for Organic Materiale in Sea 
Water ; 2 years; $10,000 - 

Brian P. Boden, Scripps Institution of 
Oceanography, La Jolla; Sonic-Scattering 
Layer Research; 1 year; $2,000 

Theodore H. Bullock, Department of 
Zoology, Los Angeles, Calif.; Physiological 
Ecology of Marine Invertebrates; 1 year; 
$5,600 

Wilbur W. Mayhew, Division of Life 
Sciences Riverside, Calif.; Climatic Stress 
Effects on Desert Vertebrates; 3 years; 
$15,200 

Robert H. Parker, Scripps Institute of 
Oceanography, La Jolla, Calif.; Marine 
Macro-Invertebrate Zoogeography as Related 
to Depositional Environments; 2 years; 
$11,600 

Fred B. Phieger, Scripps Institution of 
Oceanography, La Jolla, Calif.; Forami- 
nifera and Sedimentology ; 3 years; $39,900 
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CARLETON COLLEGE, Northfield, Minn.; J. 
Bruce Guyselman, Department of Zoology ; 
Persistent Rhythms of Locomotor Activity 
in Orustaceans ; 2 years; $5,700 
CoLorapo STATE UNIVERSITY, Fort Collins, 
Colo. 

Robert R. Lechleitner, Department of Zo- 
ology ; Distributional Ecology of Cynomys ; 
8 years ; $14,900 

Richard T. Ward, Department of Botany 
and Plant Pathology; Ecology of Reproduc- 
tion in Fagus Grandifolia; 2 years; $4,000 
UNIVERSITY OF COLORADO, Boulder, Colo. ; 
Gordon Alexander, Department of Biology ; 
Influence of Altitude Upon Orthoptera; 8 
years ; $20,100 
CORNELL UNIVERSITY, Ithaca, N. Y.; Lamont 
C. Cole, Department of Zoology; Effects of 
Movements on Rodent Population Structure ; 
2 years ; $13,900 
UNIversITy, Durham, N. C. 

W. Dwight Billings, Department of Bot- 
any; Alpine Vegetation in Relation to Soil 
Development and Snow Patterns; 2 years; 
$3,000 

Cc. G. Bookhout, Department of Zoology ; 
Environmental Influences in the Develop- 
ment of Balanue Nauplii; 3 years; $26,000 

F. John Vernberg, Department of Zo- 
ology ; Comparative Ecology of Tropical and 
Temperate Zone Crustaceans ; 1 year ; $5,400 
DaRLHAM COLLEGE, Richmond, Ind.; James 
B. Cope, Department of Biology; Distribu- 
tion, Migration and Orientation of Chirop- 
terans ; 3 years ; $17,300 
Fioripa State UNIveRSITY, Tallahassee, 
Fla.; A. W. Ziegler, Department of Biologi- 
cal Sciences; Factors Influencing Seasonal 
Occurrence of Water Fungi; 2 years ; $9,500 


UNIVERSITY OF FLORIDA, Gainesville, Fla. ; 
Archie Carr, Department of Marine Che- 
lonia; Reproductive Ecology of Marine 
Chelonia ; 2 years ; $15,500 
University OF Hawau, Honolulu, T. H. 

Henry A. Bess, Department of Zoology 
and Entomology; Insect Population Dy- 
namics ; 2 years ; $12,200 

Leonard D. Tuthill, Director of Research ; 
Biology of Marine Midges ; 1 year ; $4,700 
UNIVERSITY OF ILLINOIS, Urbana, III. 

Lawrence C. Bliss, Department of Bot- 
any; Productivity of Alpine Plant Com- 
munities ; 2 years ; $5,100 

8. Charles Kendeigh, Department of Zo- 
ology; Physiology and Ecology of Certain 
Sub-Arctic and Tropical Fauna; 1 year; 
$7,300 
Iowa STATB COLLEGE OF AGRICULTURE AND 
Mecuanic Arts, Ames, Iowa; Paul L. Er- 
rington, Department of Zoology and Ento- 
mology; Population Phenomena in Higher 
Vertebrates ; 1 year ; $6,000 


State UNIversity or Iowa, Iowa City, 
Iowa; G. Edgar Folk, Jr., Department of 
Physiology ; Influence of Environmental Fac- 
tore on Mammalian Activity Rhythms; 2 
years ; $11,100 

UNIVERSITY OF KANSAS, Lawrence, Kans. ; A. 
W. Kuchler, Department of Geography; 
Natural Vegetation of the United States ; 3 
years ; $36,500 

KENTUCKY RESEARCH FOUNDATION UNIVER- 
sity Station, Lexington, Ky.; Richard C. 
Dugdale, Department of Zoology, Univer- 


sity of Kentucky; Nutrient Supply 9 
tain Alaska Lakes; 1 year; $8,100" Oe 


L. 8S. HaTHEway SCHOOL OF CONSERVATipy 
South Lincoln, Mass.; William 8. Drury, 
Jr., Director ; Activity Patterns and Migrg. 
tion ; 3 years; $13,000 

MACALESTER COLLEGE, St. Paul, Minn; 
Waldo §S. Glock, Department of Geology: 
Tree Growth and Rainfall; 3 years ; $8,594 


UNIVERSITY OF MAINE, Orono, Maine ; Georgy 
M. Woodwell, Department of Botany; Uy 
land Deciduous Forests of Maine; 2 Years: 
$2,600 4 
MARQUETTE UNIVERSITY, Milwaukee Wig. 
Ralph L. Dix, Department of Biology; 
Phytosociological Study of Grasslands; 3 
years ; $13,000 - 
UNIVERSITY OF Coral Gables, Fig,: 
Samuel P. Meyers, Marine Laboratory; Mg. 
rine Yeasts of Biscayne Bay ; 1 year; $5,300 
MICHIGAN STATE UNIVERSITY OF Agricur. 
TURE AND APPLIED SCIENCE, East Lansing, 
Mich. 

G. W. Prescott, Department of Botany: 
Ecological Factors in the Distribution o 
Tropical Algae; 1 year ; $19,200 

George C. Williams, Department of Nat. 
ural Sciences; Movements of Early Stages 
of Marine Fishes; 1 year; $4,200 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich, 

W. S. Benninghoff, Department of Botany; 
Phytosociological Survey in Michigan; 3 
years ; $23,500 

L. B. Slobodkin, Department of Zoology; 
Predation, Immigration, and Environmental 
Variation in Laboratory Populations; 9 
years ; $23,600 
UNIVERSITY OF MissouRI, Columbia, Mo,; 


W. H. Elder, Department of Zoology; Popy. | 


lation Dynamics of Myotis Species ; 2 years; 
$6,700 

MONTANA STATE UNIVERSITY, Missoula, 
Mont. ; Richard D. Taber, School of Forestry, 
and Robert 8S. Hoffman, Department of %- 
ology; Ecology of Alpine Communities; 3 
years ; $13,000 

UNIVERSITY OF New Mexico, Albuquerque, 
N. Mex.; C. Clayton Hoff, Department of 
Biology; Pseudoscorpions of the Rooky 
Mountain Region; 2 years; $4,400 

New YorkK ZOOLOGICAL Society, New York, 
N. Y.; William Beebe, Department of Tropl- 
cal Research ; Biology of Tropical Avifaune; 
3 years ; $16,200 

UNIVERSITY OF NortTH Chapé 
Hill, N. C.; William E. Fahy, Institute of 
Fisheries Research; Meristic Structures in 
Fishes ; 3 years ; $19,600 

North Dakora COLLEGE, Fargo, 
N. Dak., Gabriel W. Comita, Department of 
Zoology and Physiology; Life Cycle of ¢ 
Cyclopoid Copepod; 2 years; $4,800 
UNIVERSITY OF NortTH Dakota, Grand Forks, 
N. Dak. ; Paul B. Kannowski, Department of 
Biology ; Ant Distribution in Relation to Bn 
vironmental Factors ; 2 years ; $5,400 
RESEARCH FOUNDATION, Oklahoma State 
University of Agriculture and Applied 
Science, Stillwater, Okla.; Troy C. 
Department of Zoology, Oklahoma State 
University ; Productivity of an Aquatic Oom 
munity ; 1 year; $4,000 

UNIVERSITY OF OKLAHOMA ReESsBARCH I¥- 
STITUTE, Norman, Okla; Elroy L, Rice and 
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William T. Penfound, Department of Plant 

Sciences, University of Oklahoma, Micro- 

climate of Devils Canyon; 1 year; $15,100 
nw COLLEGE, Corvallis, Oreg. 

H. Irgens-Moller, Agricultural Experiment 
Station ; wee Variation in Douglas-Fir ; 

years ; $12, 

' Robert uM. Storm, Department of Zoology ; 
Herpetofauna of a Primitive Forest ; 2 years ; 
$6,500 

UsiversiTy OF OREGON, Dugene, Oreg. 

Peter W. Frank, Department of Biology, 
Analyste of Predictions of Population Num- 
bers; 2 years ; $9,000 

R. W. Morris, Department of Biology ; 

nmental Relationships of Some Marine 
Cottid Fishes ; 3 years; $15,500 
porpus ResgakcH FounpatTion, Lafayette, 
Ind.; Durward L. Allen, Department, of 
Forestry and Conservation ; Hcology of Canis 
Lupus ; 8 years ; $11,800 
FOUNDATION OF STaTe UNIVERSITY 
oy New York, Albany, N. Y.; John G. New, 
Science Department, State University Teach- 
ers College, Oneonta, N. Y.; Life History of 
Pereini Peltata Peltata (Stauffer) ; 2 years; 


State UNIversity, N 
HE STA ew 
| ane N. J.; George K. Reid, Depart- 
ment of Zoology; Effecte of Conservation 
Measures Upon Stream Ecology; 2 years; 
$12,200 

or ST. THOMAS, St. Paul, Minn. ; 
Lester J. McCann, Department of Biology ; 
Bird Distribution and Nutrition; 1 year; 
$1,100 

University OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif. 

Robert M. Chew, Department of Biology ; 
Energy Metabolism and Water Balance of a 
Desert Community ; 2 years; $10,700 

Louis C. Wheeler, Department of Biology ; 
Absorption of Certain Cations by Plants; 3 
years ; $20,200 
SranFoRD UNIVERSITY, Stanford, Calif.; 
Walter C. Brown, Department of Biological 
Sciences ; Herpetofauna of Philippine Tropi- 
cal Forests ; 3 years ; $12,100 
TECHNOLOGICAL COLLEGE, Lubbock, 
Tex.; William W. Milstead, Department of 
Biology ; Interrelationships of Canyon Liz- 
ard Species ; 3 years ; $5,300 
UNIVERSITY OF Texas, Austin, Tex. 

Louis 8. Kornicker, Institute of Marine 
Science, Port Aransas, Tex.; Living Ostra- 
code in Tewas Bays ; 2 years; $14,000 

Bassett Maguire, Jr., Department of 
Zoology; Dispersal and Colonization by 
Small Aquatic Organisms; 8 years; $8,000 
University or Uran, Salt Lake City, Utah 

Walter P. Cottam, Department of Botany ; 
Phytosooiological Study of the Wasatch 
Range; 8 years ; $16,000 

Albert W. Grundmann, Department of 
Zoology and Entomology ; Parasitiem of Iso- 
lated Rodent Populations ; 2 years; $8,000 
Uran State University, Logan, Utah ; Wil- 
liam F, Sigler, Department of Wildlife Man- 
agement; Population Dynamics of Small 
Benthic Fish ; 8 years ; $22,500 
UNIVERSITY OF WISCONSIN, Madison, Wis. 

P. R. Morrison and J. C. Neess, Depart- 
ment of Ecology; Field Investigations in 

Heology ; 1 year; $8,900 
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J. C. Neess and W. G. Reeder, Department 
of Zoology; Soils and the Distribution of 
Small Animals ; 1 year; $4,000 
Woops HOLE OCEANOGRAPHIC INSTITUTION, 
Woods Hole, Mass. 

John W. Kanwisher ; Energy Requirements 
of Marine Bottom Communities; 2 years; 
$17,900 

Gordon Riley ; Productivity of the Benthos 
of Coastal Waters ; 3 years; $26,700 


UNIVERSITY OF WYOMING, Laramie, Wyo.; 
Garth 8. Kennington, Jackson Hole Biolog- 
ical Research Station ; High Altitude Animal 
Physiology; 8 years ; $4,600 

Yate UNIVERSITY, New Haven, Conn.; Hd- 
ward S. Deevey, Osborn Zoological Labora- 
tory ; Animal and Plant Microfossils in Lake 
Sediments ; 2 years ; $14,000 


GENETIC BIOLOGY 


ALABAMA POLYTECHNIC INSTITUTE, Auburn, 
Ala.; John 8. Mecham, Department of 
Zoology-Entomology ; Genetical and Ecolog- 
ical Relationships of Closely Related Species 
of Hylid Amphibians ; 1 year; $2,500 
ARLINGTON Arlington, Tex. ; 
W. F. Pyburn, Department of Biology; 
Variation in Distribution of Vertebral Stripe 
Color Gene Frequencies in Cricket Frogs; 2 
years ; $7,000 
BRIGHAM YOUNG UNIVERSITY, Provo, Utah; 
Howard C. Stutz, Department of Botany; 
Cytogenetic Studies of Secale L. and Related 
Grasses ; 2 years ; $10,000 
CALIFORNIA BOTANICAL SocieTy, Davis, 
Calif.; Marion §S. Cave, Department of 
Botany, University of California, Berkeley, 
Calif.; Index to Plant Chromosome Num- 
bers; 1 year; $2,100 
UNIVERSITY or CaLirorniA, Berkeley, Calif, 

R. W. Allard, Department of Agronomy, 
Davis, Calif.; Quantitative Genetics; 8 
years ; $20,000 

Spencer W. Brown, Department of Genet- 
ies; Cytology of State Insecte; 2 years; 
$11,500 

Gerald BE. McClearn, Department of Psy- 
chology ; Genetic Determination of Learning 
Phenomena ; 2 years ; $14,000 

Curt Stern, Department of Zoology; De- 
velopmental Genetics of Drosophila Melano- 
gaster; 2 years; $18,000 

Frank C. Vasek, Department of Life Sci- 
ences, Riverside, Calif.; Cytogenetics of 
Clarkia Evilis ; 2 years; $6,700 
DICKINSON COLLEGE, Carlisle, Pa.; Daniel 
J. McDonald, Department of Biology ; Dele- 
terious Mutations in Populations of Tribo- 
lium Confusum; 18 months; $2,500 
Emory UNIverSsITy, Emory University Ga.; 
Charles Ray, Jr., Department of Biology, 
Cytogenetic Studies of Tetrahymena Pyri- 
jormia ; 2 years; $18,500 
FLoripa STATB UNIVERSITY, Tallahassee, 
Fla.; A. Gib DeBusk, Department of Bio- 
logical Sciences ; Enzymes and Enzyme Sys- 
tema in Mutation; 1 year; $9,200 
HaARvaRD UNIVERSITY, Cambridge, Mass. 

Paul C. Mangelsdorf, Department of Bi- 
ology ; Cytogenetics of Mutations in Maize- 
Teosinte Hybrids; 2 years; $11,900 

Ernst Mayr, Department of Zoology; 
Analysis of Variation in Two Marine In- 
tertidal Organisms ; 2 years; $21,000 
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Haverrorp Haverford, Pa.; Irving 
Finger, Biology Department; Genetic Oon- 
trol of the Immobilization Antigens of Pa- 
ramecium Aurelia; 2 years; $12,000 
INDIANA UNIVERSITY, Bloomington, Ind.; R. 
R. Humphrey, Department of Zoology, Le- 
thal and Sublethal Traite in the Mezican 
Azoltl; 3 years; $5,600 
Jouns HOopkKINS UNIVERSITY, Baltimore, 
Md. 
Ronald R. Cowden, Department of Bi- 
ology, Nuclear Ribosenucleic Acid ; 2 years; 
$7,000 

P. E. Hartman, Department of Biology ; 
Mutability in Salmonella Typhimurium; 8 
years; $8,800 

Carl P. Swanson, Department of Botany ; 
Metabolic Factors in Mutagenic Systeme ; 3 
years; $19,400 
KENTUCKY RESEARCH FOUNDATION, Lexing- 
ton, Ky.; Herbert Parkes Riley, Department 
of Botany, University of Kentucky; Cytol- 
ogy and Evolution in South African Plants ; 
2 years; $6,000 
Lone Istanp BIOLoGIcaL ASSOCIATION, Cold 
Spring Harbor, N. Y.; A. Sokoloff; Pheno- 
typic Variation in Natural Populations of 
Drosophila ; 2 years ; $9,500 
UNIVERSITY OF MuIcHIGAN, Ann Arbor, 
Mich.; Robert R. Miller, Department of 
Zoology, Speciation in the Genus Poeciliop- 
sis; 3 years ; $19,000 
MINNEAPOLIS Wak MEMORIAL BLOOD BANE, 
Minneapolis, Minn. ; G. Albin Matson, Direc- 
tor; Study of Hereditary Blood Factors; 1 
year; $10,000 


UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. 

Joseph G. Gall, Department of Zoology, 
Structural and Chemical Features of Animal 
Cell Nuclei ; 2 years ; $16,900 

David J. Merrell, Department of Zoology ; 
Dominant Bernsi Mutation in Natural Popu- 
lations of Rana Pipiens; 3 years; $7,500 


Missourt BOTANICAL GARDEN, St. Louis, 
Mo.; Edgar Anderson, Department of Ge- 
netics ; Introgression in Wild and Cultivated 
Plants; 3 years; $17,000 


UNIVERSITY OF Mrissourt, Columbia, Mo.; 
B. H. Coe, Jr., Department of Field Corps; 
Gene Action in Maize; 2 years; $8,000 


NortH CAROLINA STATE COLLEGE oF AGRI- 
CULTURE AND ENGINEERING, Raleigh, N. C. 

D. U. Gerstell & L. L. Phillips, Depart- 
ment of Field Crops; Artificial Amphidt- 
ploids in the Genera Gossypium and Nico- 
tiana ; 3 years; $17,000 

H. F. Robinson and C. Clark Cockerham, 
Institute of Statistics ; Quantitative Genetics 
Research in Drosophila; 3 years; $32,000 

Ben W. Smith, Division of Biological 
Sciences; The Relation of Dioecious Sexual 
Reproduction to the Natural Occurrence of 
Polyploidy ; 3 yeare; $24,000 
On10 STATE University, Columbus, Ohio; 
Henry L. Plaine, Department of Zoology 
and Entomology ; Induction of Uncontrolled 
Growths by Specific Genes in Drosophila ; 
2 years; $11,500 


UNIVERSITY OF PENNSYLVANIA, Philadel- 
phia, Pa. 

J. 8. Gots, Department of Microbiology ; 
Gene-Enzyme Interactions in Bacteria; 8 
years ; $28,900 


P. W. Whiting, Department of . 
Cytological and Morphological Study of the 
Wasp ; 2 years ; $4,600 
UNIVERSITY OF PITTSBURGH, Pittsburgh, 
Pa.; Ellis Englesberg, Department of Bio. 
logical Sciences; Genetics and Phy 
of the Diauzie Phenomenon and “4 
Transport” in Bacteria; 2 years; $28,500 
PurDUB RESEARCH FOUNDATION Lafayette 
Ind. 

A. EB. Bell, Department of Poultry gq, 
ences, Purdue University ; Theoretica} Con. 
cepts in Quantitative Genetics; 3 year. 
$40,000 

Jules Janick, Department of Horticn} 
Purdue University ; Genetics of Sew Detey. 
mination; 2 years; $8,500 

Oliver R. Nelson, Department of 
and Plant Pathology, Purdue University; 
Genetic Fine Structure; 2 years; $10,090 
UNIVERSITY OF ROCHESTER, Rochester, 
A. H. Doermann, Department of Biology: 
Genetics of Bacterial Viruses; 1 year 
$3,000 
SanTA BARBARA BOTANIC GARDEN, Sant, 
Barbara, Calif.; Marta 8. Walters; 


mosome Distribution and Spindle Behavior 


in Interspecific Hybrids of Bromus ; 2 years; 
$14,000 

Soutsa Dakota State COLLEGE oF 
TURE AND MECHANIC ARTS, Brookings, 
8S. D.; James G. Ross, Agronomy Depart. 
ment; Formation of Homozygous Diploid 
Mutants in Sorghum; 2 years; $22,100 
STANFORD UNIVERSITY, Stanford, Callf,; 
Charles Yanofsky, Department of Biological 
Sciences; Genetic Control of Enzyme Por. 
mation; 18 months; $16,600 
UNIVERSITY OF TexaS8, Austin, Tex. 

A. C. Faberge, Department of Zoology, 
Chromosome and Nuclear Structure ; 1 year: 
$2,300 

T. C. Hsu, Anderson Hospital and Tumor 
Institute, Houston, Tex.; Mammalian 
Chromosomes in Vivo and in Vitro ; 2 years; 
$10,350 
UNIVERSITY OF WASHINGTON, Seattle, 
Wash.; Stanley M. Gartler, Department of 
Medicine ; Human Biochemical Genetics Ut 
lizing Twins ; 1 year ; $8,500 
WESLEYAN UNIVERSITY, Middletown, Conn.; 
Ernst Caspari, Department of Biology; G¢ 
netic Control of Competence for Pigment 
Formation; 2 years; $10,000 
UNIVERSITY OF WISCONSIN, Madison, Wis. 

R. Alexander Brink, Department of Genet- 
ies; Invariable Genetic Change of the R 
Gene in Maize ; 3 years ; $26,800 

Arthur B. Chapman and N. B. Morton, 
Department of Genetics ; Statistical Analysis 
in Genetics ; 2 years; $10,700 

James F. Crow, Department of Genetics; 
Genetic Analysis of DDT Resistant 
phila ; 1 year ; $1,500 
WoOMAN’S MEDICAL COLLEGE OF PENNSYLVA- 
NIA, Philadelphia, Pa. ; Max Levitan, Depart 
ment of Anatomy; Population Dynamics of 
Linked Chromosomal Variants; 3 years; 
$5,900 
YALE University, New Haven, Conn. 

Norman H. Giles, Department of Botany; 
Genetic Control of Adenine Biosynthesis; 2 
years ; $12,000 

Earl D. Hanson, Department of Zoology; 
Nucleocytoplasmic Interaction; 2 years; 
$12,800 
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HISTORY AND PHILOSOPHY OF SCIENCE 


NIVERSITY OF BEIRUT, Beirut, 
Kennedy, Department of 
Mathematics ; History of Islamic Astron- 
omy ; 2 years ; $12,600 
coumBia UNIVERSITY, New York, N. Y.; 
Helmut de Terra, Department of History; 
Barly American Science ; 1 year, $3,500 


am COLLEGE, Richmond, Ind.; Otto 

7, Benfey, Department of Chemistry ; Devel- 
: of Structural Theory in Organic 
Chemistry ; 3 years; $3,700 

pesiTy OF FLORIDA, Gainesville, Fila. ; 
an A. Olson, Department of Biochem- 
istry ; Historical Study in Italian Science ; 
1 year; $700 

ACHUSETTS INSTITUTE OF TECHNOLOGY, 
amnten. Mass. ; Giorgio de Santillana, De- 
partment of Humanities; Development of 
Physics ; 1 year; $8,700 
UmiversiITY OF MINNESOTA, Minneapolis, 
Minn.; Herbert Feigi, Minnesota Center for 
Philosophy of Science; Philosophical Foun- 
dation of Physics ; 1 year; $14,300 
Pato ALTO MEDICAL RESEARCH FOUNDATION, 
Palo Alto, Calif.; Charles D. O'Malley, De- 
partment of History; Origins of Modern 
Anatomy and Physiology; 1 year; $5,700 


MATHEMATICAL SCIENCES 


Jan G. VAN DER CorPUT, UNIVERSITY OF CAL- 
worwta, Berkeley, Calif. ; Asymptotic Expan- 
sions ; 2 years ; $30.400 


AmmRICAN MATHEMATICAL Society, Provi- 
dence, R. I.; Tibor Rado, Chairman ; Summer 
Research Institute in Surface Area Theory ; 
6 weeks ; $30,000 


University OF BriTiSH CoLUMBIA, Van- 
couver, Canada; Marvin Marcus, Depart- 
ment of Mathematics; Doubly Stochastic 
Matrices ; 2 years ; $4,700 


Brown UNIVERSITY, Providence, R. I.; 
W. 8. Massey and D. A. Buchsbaum, Depart- 
ment of Mathematics; Algebraic Topology 
and Homological Algebra; 8 years; $35,200 


UNIVERSITY OF CALIFORNIA, Berkeley, Calif. 
William G. Bade and Frantisek Wolf, De- 
partment of Mathematics; Theory and Ap- 
plication of Operators ; 2 years; $30,500 
David Blackwell, E. L. Lehmann, Michel 
Lotve, Jerzy Neyman, and Henry Scheffé, 
Department of Statistics ; Research in Math- 
ematical Statistics and Probability ; 2 years; 


Barl A. Coddington, Department of Math- 
ematics, Los Angeles, Calif. ; Spectral Theory 
of Differential Operators ; 2 years; $10,500 

J. G. van der Corput, Department of 
Mathematics; Asymptotic Eapansions; 1 
year ; $19,200 

Lowell J. Paige, Department of Mathemat- 
ies, Los Angeles, Calif.; Non-Associative 
Algebras ; 2 years ; $6,200 
CaRNEGIE INSTITUTE OF TECHNOLOGY, Pitts- 
burgh, Pa.; Walter Noll, Department of 
Mathematics; Theoretical Continuum Me- 

3; 8 years ; $20,100 
CatHOLIC UNIVERSITY OF AMERICA, Wash- 
D. C.; Bugene Lukacs, Department 
of Mathematics; Characteristic Functions 
ond Statistics ; 8 years ; $26,400 


UNIVERSITY OF CHICAGO, Ch z 
A. A. Albert, Department of Mathematics ; 
Linear Algebras; 2 years; $13,600 
Saunders MacLane, Department of Mathe- 
matics ; Topics in Topology, Geometry, Logic 
and Analysis; 2 years; $29,100 
UNIVERSITY Of CINCINNATI, Cincinnati, Ohio; 
Paul Herget, Cincinnati Observatory ; Com- 
puting Research; 1 year ; $20,000 
COLUMBIA UNIVERSITY, New York, N. Y. 
Harish-Chandra, Department of Mathe- 
matics; Spherical Functions on a Semisimple 
Lie Group; 1 year; $5,000 
E. R. Lorch, Department of Mathematics ; 
Integration in Functional Analysis; 1 year; 
$6,500 
UNIVERSITY OF CONNECTICUT, Storrs, Conn. ; 
Elliot 8S. Wolk, Department of Mathematics ; 
Order Compatible Topologies; 2 years; 
$4,000 
CORNELL UNIVERSITY, Ithaca, N. Y.; W. H. J. 
Fuchs, Department of Mathematics; Topics 
in Complex Variable; 2 years; $25,000 


DARTMOUTH COLLEGE, Hanover, N. H.; 
John G. Kemeny, Department of Mathe- 
matics; Stochastic Processes; 2 years; 
$19,000 


UNIVERSITY OF DELAWARE, Newark, Del.; 
Robert F. Jackson, Department of Mathe- 
matics; Computing Research; 1 year; 
$10,000 

UNIVERSITY OF GrorGiA, Athens, Ga.; M. L. 
Curtis, Department of Mathematics; Sub- 
groups of the Homotopy Groups; 2 years; 
$ 


HARVARD UNIVERSITY, Cambridge, Mass. ; 


Howard Aiken, Computer Laboratory; 
Computing Research; 1 year; $25,000 


ILLINOIS INSTITUTE OF TECHNOLOGY, Chicago, 
Ill.; M. A. MeKiernan, Department of 
Mathematics; Iteration and Functional 
Equations ; 1 year; $4,500 


UNIVERSITY OF ILLINOIS, Urbana, Ill. ; How- 
ard A. Osborn, Department of Mathematics; 
Local Problems in Differentiable Manifolde ; 
2 years; $13,600 


INDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind. 

Louis Auslander, Department of Mathe- 
matics, Indiana University; Discrete 
Groups of Affine Motions ; 2 years; $7,900 

George Whaples, Department of Matbe- 
matics ; Algebraic Number Theory; 2 years: 
$15,000 


INSTITUTE FOR ADVANCED Srupy, Princeton, 
N. J.; Frank Harary, Department of Mathe- 
matics; Theory of Graphs; 10 monthe: 
$4,800 


INSTITUTE OF MATHEMATICAL STATISTICs, 
Stanford, Calif.; I. R. Savage; Summer Re- 
search Institute in Non-Parametric Infer- 
ence ; 6 weeks; $15,000 


Iowa State COLLEGR OF AGRICULTURE AND 
MECHANIC ARTS, Ames, Iowa. - 

John Gurland, Statistical Laboratory ; 
Distribution and Estimation Theory; 3 
years; $21,200 

H. O. Hartley, Statistical Laboratory ; 
Estimation of Parameters from Incomplete 
Data; 2 years; $9,000 

Oscar Kempthorne, Statistical Labora- 
tory; A General Formulation of the Design 
of Experiments; 3 years; $9,800 
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JoHNS HOPKINS UNIVERSITY, Baltimore, 
Md.; G. D. Mostow, Department of Mathe- 
matics; Compact Transformation Groups ; 
3 years; $23,200 
UNIVERSITY OF KANSAS, Lawrence, Kans. 

U. W. Hochstrasser, Computing Center ; 
Computing Research; 1 year; $20,000 

G. Baley Price, Department of Mathe- 
matics; Geometry of Function Space; 2 
years; $40,300 

Robert Schatten, Department of Mathe- 
matics; The Trace-Class of Operators; 1 
year; $9,400 

Robert Schatten, Department of Mathe- 
matics; The Trace-Clase of Operatore; 6 
months; $3,000 
Kenyon COLLEGE, Gambier, Ohio; Otton 
Nikodym, Department of Mathematics; 
Operators in Hilbert Space ; 2 years ; $11,700 


LEHIGH UNIVERSITY, Bethlehem, Pa. ; Theo- 
dore Hailperin, Department of Mathematics ; 
Logical Principles Valid in All Finite Do- 
mains; 3 years; $6,200 

LOUISIANA STATH UNIVERSITY AND AGRICUL- 
TURAL AND MECHANICAL COLLEGE, Baton 
Rouge, La.; R. D. Anderson, Department of 
Mathematics; Mappings of Higher Dimen- 
sional Spaces; 3 years; $15,300 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass.; Warren Ambrose, De- 
partment of Mathematics; Topics in Topol- 
ogy and Differential Geometry; 2 years; 
$33,300 


MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, East Lansing, 
Mich. 

Leo Katz, Department of Mathematics; 
Discrete Methods in Mathematical Statis- 
tics; 2 years; $20,000 

Lawrence W. Von Tersch and Gerald P. 
Weeg, Computer Laboratory ; Computing Re- 
search ; 1 year; $20,000 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. 

Arthur W. Burks, Department of Philoso- 
phy; Logical Design of Computer Nets; 2 
years; $31,700 

R. L. Wilder, Department of Mathematics ; 
Generalized Manifolds; 6 months; $3,900 


UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. 

Bugenio Calabi, Leon W. Green and 
Hidehiko, Department of Mathematics; 
Topological and Differential Structure Mani- 
folds ; 2 years ; $14,800 

Bjarni Jonsson, Department of Mathe- 
matics; Lattice Theory; 1 year; $3,000 


UNIVERSITY OF NEW Mexico, Albuquerque, 
New Mexico; I. I. Kolodner, Department of 
Mathematics and Astronomy; Partially 
Ordered Spaces; 2 years; $32,500 
New York UNIVERSITY, New York, N. Y.; 
Richard Courant, Institute for Mathematical 
Sciences ; Research in Applied Mathematics ; 
1 year; $50,000 
NORTHWESTERN UNIVERSITY, Evanston, IIl. 

Teruhisa Matsusaka, Department of 
Mathematics ; Probleme in Algebraic Geom- 
etry; 2 years; $4,100 

Alex Rosenberg and Daniel Zelinsky, De- 
partment of Mathematics; Homological Al- 
gebra ; 2 years; $9,000 

Maxwell A. Rosenlicht, Department of 
Mathematics; Algebraic Transformation 
Groupe; 1 year; $9,600 


K. Aa. Strand, Computing Center; py. 
search Computing Center; 1 year; $11,409 

Hsien-Chung Wang, Department of Maths. 
matics; Totally Discontinuous Groupe o 
Homogeneous Spaces ; 2 years; $4,300 
PRINCETON UNIVERSITY, Princeton, N, J, 

S. Lefschetz, Department of Mathematics. 
Singularities of Differential Systeme; 9 
years ; $6,800 

H. D. Smyth, Department of Engineering: 
Computing Research ; 1 year; $30,000 
PURDUE RESBARCH FOUNDATION, Lafayette, 
Ind. 

Arthur H. Copeland, Jr.; Department of 
Mathematics; Maps on Topological Pairs: 
2 years ; $3,200 ~ 

J. H. B. Kemperman, Department of Math. 
ematics; The Distribution of a@ Sequence; 
1 year ; $8,900 
Reep Portland, Oreg.; J, 
Roberts, Department of Mathematics; 
Polynomial Identities ; 3 years ; $7,800 


UNIVERSITY OF SOUTHERN CALIFORNIA, Log 
Angeles, Calif. 

Herbert Busemann, Department of Mathe 
matics ; Convex Surfaces and Finsler Spaces; 
2 years ; $6,300 

Cc. C. Chang, Department of Mathematics; 
Research Program in the Foundations of 
Mathematics ; 2 years ; $12,800 

James Dugundji, Department of Mathe 
matics ; Homology and Homotopy ; 2 years; 
$12,200 

R. S. Phillips & H. A. Dye, Department of 
Mathematics; Operator Theory; 2 years; 
$29,800 
STANFORD UNIVERSITY, Stanford, Calif,; 
Solomon Feferman, Department of Mathe. 
matics; Generalized Product Theories; 1 
year ; $2,400 
Syracuse UNIVERSITY, Syracuse, N, Y,; 
Bruce Gilchrist, Computing Center ; Comput- 
ing Research; 1 year; $12,000 
TULANE UNIVERSITY OF LOUISIANA, New 
Orleans, La.; A. D. Wallace & A. H. Clifford, 
Department of Mathematics; The Topology 
of Groups and Semi-Groups ; 2 years ; $65,500 
WASHINGTON UNIVERSITY, St. Louis, Mo. 

Harvey Cohn, Department of Mathe 
matics; Computational Studies in Pure 
Mathematics ; 2 years; $17,200 

Allen Devinatz, Department of Mathe 
matics; Spectral Problems in Harmonic 
Analysis ; 2 years ; $7,600 
UNIVERSITY OF WASHINGTON, Seattle, Wash.; 
Edwin Hewitt, Department of Mathematics; 
Functional Analysis ; 3 years; $75,000 
Wayne State UNIversity, Detroit, Mich.; 
Felix Haas, Department of Mathematics; 
Non-Linear Oscillations ; 2 years ; $9,700 


UNIVERSITY OF WISCONSIN, Madison, Wise.; 
R. H. Bing, Department of Mathematics; 
Topology in Three Dimensional Space; 18 
mos. ; $12,100 

YaLe UNIversiTy, New Haven, Conn. ; Morris 
S. Davis, Computation Laboratory ; Comput- 
ing Research ; 1 year ; $20,000 


METABOLIC BIOLOGY 


AMERICAN UNIVERSITY oF BeErRvuT, Beirut, 
Lebanon ; John H. Schneider, Department of 
Biochemistry; Synthesie of 
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Acid in Normal and Regenerating 
Liver ; 8 years ; $10,000 
BRANDEIS UNIVERSITY, Waltham, Mass. 
Lawrence Grossman, Department of Bio- 
chemistry ; Nucleic Acid Metabolism of Host 
Celle Infected with Virus; 3 years; $24,000 
Nathan O. Kaplan, Department of Bio- 
chemistry ; Enzymatic and Immunochemical 
Pactors Regulating Cellular Activity; 3 
years ; $43,800 
Morris Soodak, Department of Biochem- 
and Biology ; Biosynthesis of L-Fucose 
and of Thyroglobulin ; 2 years; $15,300 
University OF CaLirorNt4, Berkeley, Calif. 
L L. Chaikoff, Department of Physiology, 
g§chool of Medicine; Basic Aspects of Mam- 
malian Carbohydrate Metabolism; 3 years; 


000 
Nicholas T. Mirov, Department of Geog- 


raphy; Relation Between Boron and Carbo- 
te Metabolism ; 2 years ; $7,000 

Irving Zabin, Department of Physiological 
Chemistry, Los Angeles ; Lipid Metabolism of 
the Brain ; 2 years; $17,000 
University OF CHICAGO, Chicago, Ill. 

William B. Martin, Department of Micro- 
blology ; Metabolism of Itaconic and Mesa- 
conte Acide by Fungi ; 2 years ; $6,700 

Lloyd J. Roth, Department of Pharmacol- 
ogy; Biogenesis and Metabolism of Tropane 
Alkaloids in Plante ; 2 years ; $9,800 
CoLumB1a UNIVERSITY, New York, N. Y. 

Erwin Chargaff, Department of Biochem- 
istry, College of Physicians and Surgeons ; 
Nucleic Acide Endowed With Biological 
Specificity ; 3 years ; $45,000 ; 

Philip Feigelson, Department of Biochem- 
istry, College of Physicians and Surgeons ; 
Induced Enzyme Formation in Mammals ; 2 
years ; $17,500 

Seymour Lieberman, Department of Ob- 
stetrics and Gynecology; Biogenesis of the 
Steroid Hormones ; 3 years ; $36,000 


CORNELL UNIVERSITY, Ithaca, N. Y. 

Walter D. Bonner, Jr., Department of 
Botany ; Mechanics of Cellular Ovidations in 
Plant Tissues ; 3 years ; $14,000 

Walter D. Bonner, Jr. and Conrad 8. 
Yocum, Department of Botany ; Double-beam 
8pectrophotometer for Research on Kinetics 
of Cellular Processes ; 1 year ; $7,200 


DaRTMOUTH COLLEGE, Hanover, N. H.; Frank 
G. Carpenter, Department of Physiological 
Sciences, The Medical School; Resting Me- 
tabolism of Immature Nerve Fibers ; 3 years; 


UNIveRSITY OF DELAWARE, Newark, Del.; 
Bruce M. Pollock, Department of Biological 
Sciences; Physiological and Biochemical Me- 
ome of the Rest Period; 18 months; 


Emory UNiversity, Emory University, Ga.; 
Elliot Juni, Department of Bacteriology and 
Immunology ; Bacterial Oxidation of Simple 
Aliphatic Alcohols ; 3 years; $17,000 


Universiry or FLoripa, Gainesville, Fla. ; 
Howard J. Teas, Department of Botany, 
Agricultural Experiment Station, Biosynthe- 
sit of Lysine and Tryptophan; 2 years; 
$14,000 

University or Grorcia, Athens, Ga.; Rob- 
ert G. Eagon, Department of Bacteriology ; 
Synthesis of Polysaccharide by Pseudomonas 

; 2 years ; $6,000 
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GoucHER COLLEGE, Baltimore, Md.; Helen B. 
Funk, Department of Physiology and Bac- 
teriology ; The Role of Hemopoietic Vitamins 
in the Biosynthesis of Leghemoglobin; 2 
years ; $8,200 

HAHNEMANN MEDICAL COLLEGE, Philadel- 
phia, Pa.; William L. Gaby, Division of 
Microbiology ; Role of Phospholipides in the 
Transport of Amino Acids; 1 year; $7,100 


HARVARD UNIVERSITY, Cambridge, Mass. 

Boris Magasanik, Department of Immunol- 
ogy and Bacteriology; Transfer of Single 
Carbon Units in Histidine and Purine Me- 
tabolism of Micro-Organisms; 3 years; 
$19,500 

Alwin M. Pappenheimer, Jr., Department 
of Biology ; The Mode of Action of Diphthe- 
ria Towin ; 2 years ; $48,000 

W. R. Sistrom, Biological Laboratories ; 
Composition, Structure, and Function of 
Bacterial Chromatophores ; 3 years; $14,600 

T. Hastings Wilson, Department of Physi- 
ology, The Medical School; Mechanisms of 
Intestinal Absorption of Sugars and Nucleo- 
tides ; 2 years; $16,400 
Hors Couiece, Holland, Mich.; Philip G. 
Crook, Department of Biology; Effect of 
Mammalian Hormones on Unicellular Or- 
ganiems ; 2 years; $3,350 
HowarD UNIVERSITY, Washington, D. C.; 
Lawrence M. Marshall, Department of Bio- 
chemistry; Role of the Tricarbozylic Acid 
Cycle in the Synthesis of Vitamin B-12; 2 
years ; $10,000 
ILLINOIS INSTITUTE OF TECHNOLOGY, Chi- 
eago, Ill.; Allan H. Roush, Department of 
Biology ; Metabolism of Compounds Related 
to Lignin by Basidiomycetes; 2 years; 
$7,500 
UNIVERSITY OF ILLINOIS, Urbana, II. 

I. C. Gunsalus, Division of Biochemistry ; 
Metabolic Biogenesis and Degradation of 
Terpenes by Microorganisms; 4 years; 
$73,500 

R. H. Hageman, Department of Agron- 
omy ; Physiological Basis of Hybrid Vigor in 
Corn ; 2 years; $15,850 
INDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind. 

Felix Haurowitz, Department of Chemis- 
try, Indiana University; Biosynthesis and 
Structure of Proteins and Antibodies; 3 
years ; $21,000 

W. J. Van Wagtendonk, Department of 
Zoology; Nucleic Acid Turnover of Para 
mecium Aurelia; 2 years ; $13,000 
KAISER FouNDATION, Oakland, Calif.; Mary 
Belle Allen, Laboratory of Comparative 
Physiology and Morphology; Comparative 
Biochemistry of Photosynthetic Pigments ; 
2 years ; $11,200 
UNIVERSITY OF KANSAS, Lawrence, Kans. ; 
H. J. Nicholas, Department of Gynecology 
and Obstetrics, Medical Center, Kansas, City, 
Kans.; Metabolism of Cholesterol in the 
Central Nervous System ; 2 years; $13,700 


UNIVERSITY OF MARYLAND, University Hos- 
pital, Baltimore, Md.; Samuel P. Bessman, 
Department of Pediatrics, Medical School, 
Baltimore, Md.; A Feed Back System Relat- 
ing Glucose Metabolism to Owidations; 2 
years ; $13,000 
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MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass. 

Gene M. Brown, Department of Biology ; 
Metabolism and Function of B Vitamins; 8 
years ; $23,650 

John M. Buchanan, Division of Biochem- 
istry, Department of Biology; Biosynthesis 
of Amino Acids and Polypeptides; 3 years; 
$60,000 

Edward Herbert, Department of Biology ; 
Synthesis of Ribonucleic Acid by Cell-Free 
Systems ; 3 years ; $30,000 
MICHIGAN StTaTE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, East Lansing, 
Mich. 

Robert P. Scheffer, Department of Botany 
and Plant Pathology; Phystology of Para- 
sitiem ; 2 years ; $11,000 

Harold M. Sell, Department of Agricul- 
tural Chemistry; The Biochemistry of Nat- 
ural and Synthetic Growth Substances in 
Higher Plants ; 2 years ; $16,100 


UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. 

I. A. Bernstein, Department of Dermatol- 
ogy, University Hospital; Biosynthesis of 
Deozyribose Nucleic Acid in Intact Cells; 2 
years ; $14,700 

G. Robert Greenberg, Department of Bio- 
logical Chemistry; Biosynthesis of Ribo- 
flavin ; 2 years; $14,700 

James F. Hogg, Department of Biological 


Chemistry, Medical School; Hnzymatic 
Pathway of Glyconeogenesis; 2 years; 
$14,000 


MONTANA STATE COLLEGE, Bozeman, Mont. ; 
John E. Gander, Department of Chemistry ; 
Mechanism of Glucosidic Cyanide Formation 
in Plants ; 2 years; $7,000 

UNIVERSITY OF NEBRASKA, Lincoln, Nebr. ; 
J. H. Pazur, Department of Biochemistry 
and Nutrition; Enzymatic Synthesis of Ga- 
lactosyl Oligosaccharides ; 2 years; $12,500 
UNIVERSITY OF OREGON, Eugene, Oreg.; 
Bradley T. Scheer, Department of Biology ; 
Humoral Control of Metabolism in Crusta- 
ceans ; 2 years; $23,000 

PENNSYLVANIA STATE UNIVERSITY, Univer- 
sity Park, Pa. 

Carl O. Clagett, Department of Agricul- 
tural and Biological Chemistry; Role of 
Peptides in Plant Metabolism; 2 years; 
$6,100 

Eugene 8S. Lindstrom, Department of Bac- 
teriology ; Light Induced Phosphorylation in 
Photosynthetic Bacteria; 1 year; $6,000 


Purpus RESEARCH FOUNDATION, Lafayette, 
Ind. 

Harry Beevers, Department of Biological 
Sciences; The Glyorylate Oycle in Plant 
Metabolism ; 3 years ; $30,200 

Henry Koffler, Department of Biological 
Sciences ; Biosynthesis and Function of Cer- 
tain Fungal Carbohydrates ; 8 years ; $20,700 


Reep CoLLece, Portland, Oreg.; Helen A. 
Stafford, Department of Biology; Dihy- 
drowyfumarate and Ite Derivatives in the 
Carbohydrate Metabolism of Higher Plante; 
8 years ; $10,000 


THe ROCKEFELLER INSTITUTE, New York, 
N. Y. ; Fritz Lipmann ; Metabolic Group Acti- 
vation ; 4 years ; $120,000 

Rotgers, THe StTaTe UNIVERSITY, New 
Brunswick, N. J.; Henry J. Vogel, Institute 
of Microbiology ; Comparative Microbial Bio- 
synthesis of Amino Acids; 8 years; $25,400 
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CLINIC AND RESEARCH 
La Jolla, Calif.; Grant R. Bartlett, Division 
of Laboratories; Metabolism of the Mom, 
malian Erythrocyte; 2 years; $13,000 
Seton Hatt COLLEGE OF MEDICINE 
DENTISTRY, Medical Center, Jersey City 
N. J.; R. L. Garner, Department of Bio. 
chemistry ; Adaptive Fermentation of the 
Methyl Pentoses ; 2 years; $12,000 


SMITH COLLEGE, Northampton, Mass. ; Stap. 
ley M. Bloom, Department of Chemistry ; 
Role of Mevalonic Acid in Metaboliem o 
Penicillium Griseo-Fulvum ; 2 years; $8,709 
SMITHSONIAN’ INSTITUTION, Washington, 
D. C.; Herbert Friedmann, United State, 
National Museum ; Metabolic Aspects of the 
Digestion of Waz; 1 year; $7,700 7 

UNIVERSITY OF SOUTHERN CALIFORNIA, Loy 
Angeles, Calif. 

Walter Marx, Department of Biochem. 
istry & Nutrition; Thyrozine and Yeay 
Metabolism ; 1 year ; $6,000 

Sydney C. Rittenberg, Department of Bae 
teriology; Owidation of Propionate 
Pseudomonas Fluorescens ; 2 years; $17,800 
TEMPLE UNIVERSITY, Philadelphia, Pa,; 
John M. Ward, Department of Biology; 
Biochemical Aspects of Morphogenesis; 9 
years; $17,400 
UNIVERSITY OF Texas, Austin, Tex, 

Jack Myers, Department of Zoology ; 
Physiology and Biochemistry of Algae; 3 
years ; $19,000 

Lothar L. Salomon, Department of Bio 
chemistry and Nutrition, Medical Branch, 
Galveston, Tex.; The Nature, Role and 
Metabolism of Adrenal Ascorbic Acid; 2 
years ; $8,600 
UNIVERSITY OF UTAH, Salt Lake City, Utah; 
Richard W. Van Norman, Department of 
Experimental Biology; Relative Participa- 
tion of Chloroplast Pigments in Photosyn- 
thesis ; 2 years ; $13,600 
VANDERBILT UNIVERSITY, Nashville, Tenn.; 
Charles R. Park, Department of Physiology; 
Glucose Transport in Mammalian Celis; % 
years ; $32,000 


VIRGINIA POLYTECHNIC INSTITUTE, Blacks 


burg, Va.; M. Daniel Lane, Department of 
Biochemistry and Nutrition ; The Enzymatic 
Carbozylation of Propionyl Coenzyme A; 8 
years ; $17,200 
WALDEMAR MEDICAL RESEARCH FOUNDATION, 
Inc., Port Washington, Long Island, N, Y.; 
William H. Pearlman, Associate Scientific 
Director ; The Metabolism of Certain 8terolé 
Hormones ; 3 years ; $40,000 
WASHINGTON UNIVERSITY, St. Louis, Mo, 
Theodore Cayle, Henry Shaw School of 
Botany; Distribution of O“ in the Barly 
Products of Photosynthesis ; 2 years ; $11,000 
Oliver H. Lowry, Department of Pharma- 
cology, School of Medicine; Riboflavin Ew 
zymes ; 3 years; $48,000 


UNIVERSITY OF WASHINGTON, Seattle, Wash. ; 
Bastiaan J. D. Meeuse, Department of 
Botany; Owvalic Acid Metabolism in Plants; 
1 year ; $6,950 
UNIVERSITY OF WISCONSIN, Madison, Wis. 
Harlyn O. Halvorson, Department of Bac 
teriology ; Protein Biosynthesis im Yeast; 
1 year; $10,000 
Glenn 8. Pound, Department of Plant 
Pathology ; Physiology of Virus Multiplioe 
tion in Plants; 2 years; $9,000 
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oRCESTER FOUNDATION, Shrewsbury, Mass. ; 
bere I. Dorfman, Director of Laboratories ; 
Mechanism of Hormone Action; 2 years; 
$18,300 
Yate UNIVERSITY, New Haven, Conn. 

Morris Foster, Section of Dermatology, 
Yale University School of Medicine; Phyat- 
ological Studies of Melanogenesis ; 2 years; 


eer W. Galston, Department of Bot- 
any; The Relation of Light and Photo- 
tic Substances to yee Flower- 
lante ; 3 years; $29,00 
tA W. Galston, Department of Bot- 
any; Light-Controlled Growth Reactions in 
Plants; 2 years ; $16,500 

¢, N. H, Long, Department of Physiology ; 
Hormone Regulation of Protein and Carbo- 
hydrate Metabolism ; 8 years; $57,600 
yesuiva UNIversITY, New York, N. Y. 

San Seifter, Department of Biochemistry, 
Albert Hinstein College of Medicine ; Forma- 
tion of Hydroproline and Hydrowylysine ; 
2 years ; $15,300 

Harold J. Strecker, Department of Bio- 
chemistry, Albert Einstein College of Medi- 
cine; Interconversion of Glutamic Acid and 
Proline ; 2 years ; $18,000 

Abraham White, Department of Biochem- 
istry, Albert Einstein College of Medicine ; 
Bfecte of Adrenal Cortical Steroids on 
Metaboliem of Lymphoid Tissue; 3 years; 
$34,000 


MOLECULAR BIOLOGY 


Dr. Huco Bauer, NATIONAL INSTITUTES OF 
HeattH, Bethesda, Md.; Products of Histi- 
dine Metaboliem ; 1 year ; $4,000 
CoLLeGE, New York, N. Y.; Wil- 
liam A. Corpe, Department of Botany; 
Capsular Material of Chromobacterium SPP ; 
1 year; $1,000 
Bostow UNIVERSITY, Boston, Mass.; Wil- 
liam C. Boyd, Department of Biochemistry, 
School of Medicine ; Antibody-Antigen Reac- 
tions; 8 years ; $25,000 
Beanpgis UNiversiTy, Waltham, Mass. 
William P. Jencks, Department of Bio- 
chemistry ; nergy Transferring Reactions in 
Biological Systems; 3 years; $23,500 
Mary Ellen Jones, Graduate Department 
of Biochemistry ; Biosynthetic and Transfer 
Reactions Involving Nitrogen Compounds ; 
8 years; $22,000 
Martin D. Kamen, Department of Bio- 
chemistry; Photoactivation and Electron 
Tronefer Processes in Photosynthetic 
Bacteria; 1 year ; $18,600 
INSTITUTE OF TECHNOLOGY, 
Pasadena, Calif.; H. K. Mitchell, Division 
of Biology ; Amino Acid-Containing Lipide ; 
8 years; $36,000 
University or CaLirorniA, Berkeley, Calif. 
Allen G. Marr, Department of Bacteriology, 
Davis, Calif.; Biochemical Cytology of the 
er; 2 years; $12,000 
P. K. Stumpf, Department of Plant Bio- 
try; Enzymatic Mechanisms Partict- 
pating in Fat Metaboliem of Higher Plants; 
8 years ; $34,400 
Unversity or Caicaco, Chicago, Ill. 
Kenneth D. Kopple, Department of Chem- 
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H. B. Steinbach, Department of Zoology ; 
Ion Binding and Enzyme Activation in 
Muscle ; 2 years ; $13,500 

Birgit Vennesland, Department of Bio- 
chemistry; Enzyme Reactions of Chloro- 
plasts; 8 years; $385,000 

John Westley, Department of Biochem- 
istry; Biochemical Environment and Pro- 
tein Structure ; 2 years; $14,000 


City of Hops MegpicaL Duarte, 
Calif.; Richard 8. Schweet, Division of Re- 
search; Soluble Enzymes Related to Pro- 
tein Synthesis ; 2 years; $11,600 

CoLtumMBIA UNIVERSITY, New York, N. Y. 

8. M. Beiser and F. Agate, College of 
Physicians and Surgeons; Biological Prop- 
erties of Steroid Hormone-Protein Conju- 
gates ; 2 years; $17,000 

BE. A. Kabat, Department of Microbiology, 
College of Physicians and Surgeons ; Spectro- 
photometry in Biochemical Research ; 1 year; 
$8,000 

Elvin A. Kabat, College of Physicians and 
Surgeons; Immunochemical Studies on 
Polysaccharides ; 3 years; $88,000 

Stanley L. Miller, Department of Bio- 
chemistry, College of Physicians and Sur- 
geons; Synthesis of Organic Compounds on 
the Primitive Earth ; 2 years ; $16,000 

David Nachmansohn, Department of 
Neurology; Molecular Forces in Nerve Im- 
pulse Conduction; 3 years; $45,000 

William L, Nastuk, Department of Physiol- 
ogy, College of Physicians and Surgeons; 
Ionic Permeability Change Produced at the 
End-Plate Membrane ; 1 year; $9,000 

David Shemin, Department of Biochem- 
istry; Biosynthesis and Function of Por- 
phyrins ; 3 years; $46,000 

Stephen Zamenhof, Department of Bio- 
chemistry ; Introduction of Unnatural Bases 
Into Deovypentose Nucleic Acids and the 
Genetical Effecte of Such Introduction; 3 
years; $32,000 
CORNELL UNIVERSITY, Ithaca, N. Y. 

George P. Hess, Department of Biochem- 
istry and Nutrition; Structural and Func- 
tional Interrelationships in Enzymes; 2 
years; $16,000 

Robert W. Holley, Department of Bio- 
chemistry and Nutrition; Biosynthesis of 
Proteins ; 3 years; $27,000 
DARTMOUTH COLLEGE, Hanover, N. H.; 
Arthur Samuels and Manuel Morales, De- 
partment of Biochemistry; Immunochemi- 
cal Reagents and Their Application to Muscle 
Studies; 2 years; $25,000 


DUQUESNE UNIVERSITY, Pittsburgh, Pa.; 

Oscar Gawron, Department of Chemistry; 

Reaction of Oyanide With Cystine; 2 years; 
000 


HARLHAM COLLEGE, Richmond, Ind.; Wil- 
liam K. Stephenson, Department of Biology; 
Ion Distribution and Electrical Membrane 
Properties in Muscle Fibers ; 2 years ; $10,000 


FLogipa Stats UNIvVEeRSITy, Tallahassee, 
Fla.; Sidney W. Fox, The Oceanographic 
Institute; Biogenesis: Thermal Prebiochem- 
ical Reactions ; 2 years ; $10,000 


GporGE WASHINGTON UNIVERSITY, Washing- 
ton, D. C.; Erich Heinz, Department of 
Physiology, School of Medicine; Basis of 
Active Transport Across a Living Mem- 


istry; Peptide Modele of Enzymes ; 3 years; 
$25,500 


brane; 1 year ; $4,700 
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HAHNEMANN Mepicat COLLEGE AND Hos- 
PITAL, Philadelphia Pa. 

M. John Boyd, Department of Biological 
Chemistry ; Spectrophotometry in Biochem- 
ical Research ; 1 year; $8,000 

Jay S. Roth, Division of Biological Chem- 
istry ; Isolation, Characterization and Bio- 
logical Function of an Inactive Ribonuclease ; 
2 years; $15,000 
HARVARD UNIVERSITY, Cambridge, Mass. 

James D. Watson, Department of Biology ; 
Structure and Function of Bacterial Micro- 
somes ; 2 years; $46,000 

Morton M. Weber, Department of Bacteri- 
ology ; Electron Transport in Anaerobic Mi- 
croorganisms ; 2 years ; $12,000 

F. H. Westheimer, Department of Chem- 
istry ; Chemical Models for Enzyme Systeme ; 
4 years; $42,000 
HowarpD UNivprsity, Washington, D. C.; 
Felix Friedberg, Department of Biochem- 
istry ; Peptides in Creatine Transphosphory- 
lase ; 2 years ; $12,500 
UNIVERSITY OF ILLINOIS, Urbana, III. 

Robert Emerson, Department of Botany ; 
Quantum Yield of Photosynthesis ; 3 years; 
$32,000 

John W. Hastings, Department of Chem- 
istry ; Luminescence in the Marine Dino- 
flagellates ; 2 years; $16,700 

Eugene Rabinowitch, Department of 
Botany; Photochemical and Photogalvanic 
Storage of Light Energy in Heterogeneous 
Systems ; 3 years; $26,000 

S. Spiegelman, Department of Bacteri- 
ology; Synthesis of Ribonucleic Acid and 
Deozyribonucleic Acid in Subcellular Sys- 
tems ; 3 years ; $30,000 
State UNIVERSITY OF Iowa, Iowa City, 
Iowa; Henry B. Bull, Department of Bio- 
chemistry, CoMege of Medicine; Llectro- 
phoresis of Adsorbed and of Dissolved Pro- 
teins ; 3 years ; $45,000 
MARYCREST COLLEGE, Davenport, Iowa; Sis- 
ter Helene Ven Horst, Department of Chem- 
istry ; Effect of Radiations on Amino Acids ; 
1 year ; $1,000 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. ; Rufus Lumry, School of Chemistry ; 
Reaction Kinetics of Hydrolytic Enzymes ; 
2 years ; $12,500 
UNIVERSITY OF MissouRI, Columbia, Mo. 

Warren R. Fleming, Department of Zo- 
ology ; Permeability Properties and the Po- 
tential Across the Isolated Frog Skin; 2 
years ; $14,000 

Owen J. Koeppe, Department of Biochem- 
istry, School of Medicine; Mechanism of 
Action of Glyceraldehyde-8-Phosphate De- 
hydrogenases ; 2 years ; $11,000 
Mount HosPITAL, New York, N. Y.; 
Harry Sobotka and Ross F. Nigrelli, De- 
partment of Chemistry ; Digitalis-like Prod- 
uote From Marine Animals; 2 years; 
$12,000 
New York UNIversity, New York, N. Y. 

Robert Warner Chambers, Department of 
Biochemistry, College of Medicine, Synthesis 
of Nucleotides; 3 years; $21,000 

Paul R. Cross, Department of Biology; 
Purchase of a Spinco Ultracentrifuge; 2 
years ; $6,000 
OKLAHOMA STaTe£ UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, Stillwater, 
Okla.; L. M. Henderson, Department of 
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Agricultural Chemistry; Biological Oxide 
tion of 8 years: 
$31,000 
UNIVERSITY OF PENNSYLVANIA, Philadelphia, 


Pa. 

David L. Drabkin, Department of Bio. 
chemistry, Graduate School of Medicine. 
Differentiation of Hemoglobins; 2 yearn: 
$20,000 

Elizabeth Trorogood, Botany Department: 
Legume Nodule Heme Proteins; 2 year: 
$17,000 
UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa, 

Gary Felsenfeld, Department of Bio. 
physics; The Active Site in Some Copper. 
Carrying Proteins; 3 years; $23,000 

Peter S. Olmsted, Department of Bip. 
chemistry; Mechanism of in Vitro Poly- 
nucleotide Synthesis; 3 years; $30,000 
POLYTECHNIC INSTITUTE OF BrRooKLYy 
Brooklyn, N. Y.; Murray Goodmen, Depart. 
ment of Chemistry ; Synthesis and Reaction 
of Peptides and Their Derivatives ; 2 years. 
$16,000 
PRINCETON UNIVERSITY, Princeton, N, J, 

Aurin M. Chase, Department of Biology; 
Mechanism of Enzyme Action: Luciferase; ' 
3 years ; $10,000 f 

E. Newton Harvey, Department of Bj. 
ology, Isolation and Chemical Composition of 
Cypridina Luciferin; 1 year; $6,900 

Frank H. Johnson, Department of Bj. 
ology; Btochemistry of Luminescent 
tems ; 3 years ; $30,000 
UNIVERSITY OF PuERTO Rico, San Juan, 
Puerto Rico; David B. Tyler, Department of 
Pharmacology ; Kinetics and Biological Sig. ! 
nificance of Metal Complezes of Oxaloacetic 
Acid ; 2 years ; $11,000 
Purpvr RESEARCH FOUNDATION, Lafa 
Ind.; Bernard Axelrod, Department of Bio- 
chemistry, Purdue University ; Protein Syn 
thesis at the Sub-Cellular Level; 8 years; 
$28,000 
Reep Portland, Oreg. ; A. H. Liver- 
more, Department of Chemistry; Oysteine 
and Homooysteine Desulfhydrases ; 2 years; 
$13,000 
THe ROCKEFELLER INSTITUTE, New York, | 
N. Y¥.; Edward J. Murphy; L£lectrical Con 
duction in Hydrogen-Bonded Substances; 

2 years; $32,000 

St. Louis University, St. Louis, Mo.; Ell 
jah Adams, Department of Pharmacology, 
School of Medicine ; Amino Acid Metaboliem 
in Bacteria; 2 years ; $53,000 


UNIVERSITY OF SOUTHERN CALIFoRNtA, Los 
Angeles, Calif.; Richard W. Eppley, De 
partment of Biology; Active Transport in | 
Porphyra Perforata; 2 years; $11,500 
State COLLEGE OF WASHINGTON, Pullman, 
Wash.; Leonard B. Kirschner, Department 
of Zoology ; Movement of Water in Biologt 
cal Systems ; 2 years ; $10,000 

UNIVERSITY OF ‘TENNESSEE, Knoxville, 
Tenn.; John L. Wood, Division of Chemis 
try, School of Medicine, Memphis, Tenn; — 
Purchase of an Infrared Spectrophotometer 
for Biochemical Research ; 1 year; $14,000 


VILLANOVA UNIVERSITY, Villanova, Pa.; 
Thomas H. Doyne, Research and 

ment Division; Crystal Structure of Amino 
Acid and Dipeptide Metallic Salts ; 2 years; 
$15,500 
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wry oF Virornta, Charlottesville, 
ver Donald W. Kupke, Department of Bio- 
chemistry, School of Medicine ; Protein Com- 
ormation 0. rotoc op 
8 years; $23,000 
wasnincton UNiversity, St. Louis, Mis- 
souri; Philipp Strittmatter, Department of 
Biological Chemistry, School of Medicine ; 
erization of Mammalian Oyto- 
chromes ; 8 years ; $20,000 
University OF WASHINGTON, Seattle Wash., 
Robert F. Labbe, Department of Pediatrics, 
gchool of Medicine; The Mechanism by 
Which Iron Is Incorporated Into Heme; 1 
University OF WISCONSIN, Madison, Wis. 
Robert A. Alberty, Department of Chem- 
istry; Physical Chemical Studies of Fuma- 
rose; 4 years ; $60,000 
Stephen A. Kuby, Institute of Enzyme Re- 
search; ATP-Transphosphorylase Catalyzed 
Reactions ; 3 years ; $22,000 
Bdward HB. Smissman, School of Phar- 
macy; Synthesis and Study of Biosynthetic 
Intermediates ; 8 years ; $19,000 


UntvBesity, New Haven, Conn. 

Henry A. Harbury, Department of Bio- 
chemistry ; Protein-Prosthetic Group Inter- 
action; 2 years ; $17,000 

G. Evelyn Hutchinson, Osborn Zoological 
Laboratory; Diagenetic Changes in Pig- 
ments in Lacustrine Sediments; 1 year; 
$5,800 

Frederic M. Richards, Department of Bio- 
chemistry; Chemistry ‘of the Functional 
Groupe of Ribonuclease; 2 years; $12,000 
YesHiva UNIVERSITY, New York, N. Y. 

Henry D. Hoberman, Department of Bio- 
chemistry, Albert Binstein College of Medi- 
cine; Coenzyme-Linked Oxidation-Reduction 
Reactions ; 8 years ; $30,000 

Alex B. Novikoff, Albert Einstein College 
of Medicine; Biochemical and Structural 
Correlations of Microsomes ; 2 years ; $13,500 


PSYCHOBIOLOGY 


MUSEUM OF NaTURAL HISTORY, 
New York, N. Y. 

Helmut B. Adler, Department of Animal 
Behavior; Sensory Factors in Bird Naviga- 
tion; 1 years; $14,400 

Evelyn Shaw, Department of Animal Be- 
havior; Development of Schooling Behavior ; 
lyear ; $9,700 
Usiversiry or Arizona, Tucson, Ariz.; Joe 
T. Marshall, Jr.; Department of Zoology ; 
Research on Speciation ; 1 year; $4,200 
BRANDEIS UNIVERSITY, Waltham, Mass.; 
Richard Held, Department of Psychology ; 
Viewal-Motor Coordination ; 2 years; $21,200 
Brown UNIversITy, Providence, R. I.; 
Frances L. Clayton, Department of Pay- 
chology ; Analysis of Secondary Reward; 2 
UNiversiTy or CaLirorniA, Berkeley, Calif. 

W. E. Jeffrey, Department of Psychology, 
Los Angeles: Research on Discrimination 

2 years; $19,800 

John P. Seward, Department of Psychol- 
ogy, Los Angeles; Drive-Incentive Interac- 
Hon; 1 year ; $5,200 


CENTRAL INSTITUTE FoR THE St. Louis, 
Mo.; Ira J. Hirsh, Psychology Laboratory ; 
Studies in Temporal Perception; 3 years; 
$56,200 

UNiversity or Curcaco, Chicago, Ill. 

Robert A Butler, Department of Psychol- 
ogy ; Effects of Brain Damage on Responsive- 
nese to Visual and Auditory Incentives; 2 
years ; $25,500 

I. T. Diamond, Department of Psychology ; 
Behavioral Analysts of the Somatic Cortez ; 
2 years ; $21,600 
CLEVELAND HEARING AND SpeecH CENTER, 
Cleveland, Ohio; Earl D. Schubert, Acting 
Director ; Interaural Temporal Disparity; 1 
year ; $5,700 
COLLEGE OF WILLIAM AND Mary, Williams- 
burg, Va.; John K. Bare, Department of 
Psychology ; Phystological Bases of Motiva- 
tion; 2 years; $4,600 
COLUMBIA UNIVERSITY, New York, N. Y.; 
William N. Schoenfeld and William W. Cum- 
ming, Department of Psychology; Research 
on Schedules of Reinforcement; 1 year; 
$2,800 
CoLtuMBus INSTITUTE OF PSYCHI- 
aTry, Columbus, Ohio; Seymour Levine, Re- 
search Division; Studies in Drive Discrimt- 
nation ; 2 years; $10,600 
CORNELL UNIVERSITY, Ithaca, N. Y. 

William C. Dilger, Laboratory of Orni- 
thology; Hthological Studies of Agapornic ; 
2 years ; $15,600 

Eleanor J. Gibson & Richard D. Walk, 
Department of Psychology; Study of Visual 
Depth Discrimination ; 2 years; $12,900 

J. E. Hochberg, Department of Psychol- 
ogy; Dimensions of Form Perception; 2 
years ; $5,800 
DaRTMOUTH COLLEGE, Hanover, N. H.; Wolf- 
gang Kohler, Department of Psychology; 
Problems in Gestalt Psychology; 3 years; 
$32,000 
Duke UNiversiTY, Durham, N. C.; Kellogg 
Vv. Wilson, Department of Psychology; 
Multidimensional Stimulus Scaling ; 1 year; 
$4,900 
EMory UNIiversity, Emory University, Ga.; 
Henry W. Nissen, Director, Yerkes Labora- 
tories of Primate Biology; The Basic Re- 
search Program of the Yerkes Laboratories 
of Primate Biology ; 1 year; $40,000 
FRANKLIN AND MARSHALL COLLEGE, Lan- 
caster, Pa.; Kenneth R. John, Department 
of Biology ; Study of Schooling Behavior; 1 
year ; $8,600 ; 

UNIVERSITY OF Groroia, Athens, Ga.; Ger- 
nard 8. Martof, Department of Zoology; 
Behavior of Amphibians ; 2 years ; $9,300 
HARVARD UNIVERSITY, Cambridge, Mass.; 
Philip Teitelbaum, Department of Psychol- 
ogy ; Effect of Hypothalamic Lesions on Be- 
havior ; 2 years; $17,500 

UNIVERSITY oF Hawatt, Honolulu, T. H.; A. 
Leonard Diamond, Department of Psychol- 
ogy; Simultaneous Brightness Contrast; 2 
years ; $11,000 

UNIVERSITY OF ILLINOIS, Urbana, Ill. 

Donelson B. Dulany, Jr., Department of 
Psychology ; Reinforcement of Verbal Be- 
havior; 1 year; $6,300 

G. Robert Grice, Department of Psychol- 
ogy; Studies in Human Oonditioning ; 8 
years ; $17,200 
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Hake, 

ogy; Role of Recognition in Perception; 8 
years ; $15,700 

Lawrence I. O’Kelly, Department of Pay- 
chology ; Influence of Physiological Variables 
on Behavior; 3 years; $20,000 

Garth J. Thomas, Department of Dilectri- 
cal Engineering ; Behavioral Alterations Fol- 
lowing Lesions in the Rhinencephalon; 2 
years ; $34,000 
InpiaNa UNIveRSITY FOUNDATION, Blooming- 
ton, Ind.; W. K. Estes and C. J. Burke, De- 
partment of Psychology, Indiana University ; 
Analysis of Learning; 5 years; $68,400 
INSTITUTE OF LivinG, Hartford, Conn. ; John 
8. Stamm; Effects of Cortical Stimulation 
on Learning and Retention ; 2 years ; $16,600 
Kent State University, Kent, Ohio; 
Charles C. Perkins, Jr., Department of Psy- 
chology ; Study of Stimulus Generalization ; 
1 year; $7,500 
LoOUISANA STATE UNIVERSITY AND AGRICUL- 
TURAL AND MECHANICAL COLLEGE, Baton 
Rouge, La.; Donald J. Lewis, Department of 
Psychology ; Persistence of Unrewarded Re- 
eponses in Human Adulte ; 3 years ; $21,300 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass.; Walter A. Rosenblith, 
Department of Electrical Engineering; Re- 
search on Speech Perception; 2 years; 
$50,400 


Unrversitr, Montreal, Canada ; Her- 
bert H. Jasper, Montreal Neurological Insti- 
tute ; Neurophystological Research ; 2 years ; 
UNIVERSITY OF MicHiIGcAN, Ann Arbor, Mich. 

Mathew Alpern, Department of Ophthal- 
mology ; Studies of Contrast Phenomena; 2 
years ; $15,200 

John E. Bardach, Department of Fish- 
eries; Behavior of Reef Fishes; 6 months; 


Donald G. Marquis and W. Crawford 
Clark, Department of Psychology ; Temporal 
of the Visual System ; 1 year ; 

Robert W. Storer, Department of Zoology ; 
wae Behavior of Grebes; 4 years; 

14,1 


UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn.; Kenneth MacCorquodale and Paul 
E. Meehl, Department of Psychology ; Studies 
of Reinforcement ; 1 year ; $6,900 


MontaNa STATE UNIVERSITY, Missoula, 
Mont. ; Clyde E. Noble, Department of Psy- 
chology ; Analysis of Trial-and-Error Learn- 
ing; 2 years; $15,400 

NATIONAL ACADEMY OF SCIENCES-NATIONAL 
ResgarcH Councit, Washington, D. C.; 
Glen Finch, Executive Secretary, Division of 
Anthropology and Psychology ; International 
Directory of Psychologists ; 1 year ; $2,000 


New York UNiversity, New York, N. Y.; 
Leo M. Hurvich, Department of Psychology ; 
Investigation of the Visual Response 
Processes ; 3 years ; $32,000 


State University, Columbus 10, Ohio; 
Donald R. Meyer, Department of Psychology ; 
Studies in Primate Learning; 1 year; 
$17,000 

PENNSYLVANIA STATE UNIveRsITy, Univer- 
sity Park, Pa.; John F. Corso, Department 
of Psychology ; Neural Quantum Theory of 
Hearing ; 1 year; $9,300 


UNIVERSITY OF PENNSYLVANIA, Philadelphi 

Pa.; Eliot Stellar, Institute of Neurological 

Sciences ; Physiological Mechaniame of Moy. 

vation ; 8 years ; $23,500 

PRINCETON UNIVERSITY, Princeton, N, J, 
Robert C. Bolles, Department of 

Properties of Drives; 1 year; 


Byron A. Compbell, Department of Pray. 
chology ; Methodological Study of the Aver. 
sive Properties of Stimuli ; 2 years ; $15,009 
Queens COLLEcE, Flushing, N. Y.; Bugene 
S. Gollin, Department of Psychology; Dy 
velopment of Visual and Tactual Recogni. 
tion; 1 year ; $9,500 
SMITHSONIAN’ INSTITUTION, Washington, 


Martin Moynihan, Canal Zone Biologica 
Area; Behavior of Neotropical Lepidopterg: 
1 year; $4,800 

Martin Moynihan, Canal Zone Biological 
Area ; Comparative Analysis of Behavior in 
Tropical Birds ; 8 years ; $22,000 
UNIVERSITY OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif.; W. W. Grings, Department 
of Psychology; Stimulus Patterning 
Learning ; 1 year; $5,000 
UNIVERSITY OF Texa8S, Austin, Tex.; Robert 
K. Young, Department of Psychology; Stud. 
ies of Verbal Learning ; 2 years ; $5,000 
TULANE UNIVERSITY, New Orleans, La, 

Abram Amsel, Department of Psychology, 
Newcomb College; Factors in Reward Bity. 
ations ; 2 years ; $12,600 

Edward A. Bilodeau, Department of Puy. 
chology; Studies of Learning and Rete 
tion; 3 years; $14,900 
UNIVERSITY OF VIRGINIA, Charlo 
Va.; Frank W. Finger and L. Starling 
Reid, Department of Psychology; Research 
on Induced Drive States; 8 years; $16,800 
UNIVERSITY OF WISCONSIN, Madison, Wisc; 
W. J. Brogden, Department of Psychology; 
Learning and Conditioning ; 8 years ; $30,700 
Yate UNiversity, New Haven, Conn, 

William N. Dember, Department of Pay. 


chology ; Study of Perception and Learning; — 


1 year ; $5,600 

Frank A. Logan, Department of Psychol- 
Conditione of Reinforcement; 1 year; 
6, 

Fred D. Sheffield, Department of Psy- 
a Studies in Conditioning ; 2 years; 
9,100 


YESHIVA UNIVERSITY, New York, N. Y.; Seth 
K. Sharpless, Department of Pharmacology; 
Biochemical Correlates of Behavior ; 2 years; 
$23,900 


PHYSICS 


Boston UNIVERSITY, Boston, Mass. ; Robert 
K. Nesbet, Department of Physics; Sem/- 


Empirical Calculation of Molecular-Bleo 


tronic Wave Functions ; 2 years ; $11,800 


BRANDEIS UNIVERSITY, Waltham, Mass. 
Max Chretien, Department of Physics; 
Elementary Particle Studies With Bubble 
Chambers ; 2 years; $15,400 
Silvan 8. Schweber, Department of 
Physics ; Quantum Theory of Fields ; 2 years; 
$10,300 


BricHaM Youne University, Provo, Utah; 
John H. Gardner, Department of Physics; 
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Gyromagnetic Ratio of the Free Hlectron ; 
2 years ; $22,000 
wn UNIVERSITY, Providence, R. I. 
Philip J. Bray, Department of Physics; 
Nuclear Resonance Studies of Electron Dis- 
tributions and Orystal Structure ; 2 years; 


avid Feldman, Department of Physics ; 
pheoretical High-Energy Physics; 2 years; 
$26,800 
CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasa- 
dena, Calif.; Harry A. Kirkpatrick, Depart- 
ment of Physics ; Precision Measurements of 
Certain Fundamental Natural Constants ; 2 
years ; $26,400 
University oF CaLirorni4, Berkeley, Calif. 
Robert Karplus and Malvin A. Ruderman, 
Department of Physics; Elementary Par- 
ticles and High Energy Interactions; 2 


and G. O. Brink, Depart- 
ment of Physics; Hyperfine Structure 
Anomalies of Isotopes ; 2 years ; $18,200 

M. Tinkham, Department of Physics; 
Studies of Solids at Millimeter and Sub- 
Millimeter Wavelengthe ; 2 years ; $23,500 
CagneGIE INSTITUTE OF TECHNOLOGY, Pitts- 
burgh, Pa. 

Robert T. Schumacher, Department of 
Physics; Magnetic Resonance Studies; 2 
years ; $18,000 

§. A. Friedberg, Department of Physics; 
Investigation of Solids at Low Temperatures ; 
2 years ; $13,400 
UniversiTY of CHICAGO, Chicago, Ill. 

A. W. Lawson and M. H. Cohen, Depart- 
ment of Physics; Solid State Properties of 
Bismuth, Antimony, and Arsenic; 2 years; 
$30,800 

Marcel Schein, Department of Physics; 
Interaction of Hyperons and Heavy Mesonse ; 
2 years ; $23,000 

Marcel Schein, Department of Physics; 
Cooperative Emulsion Flight for High 
Energy Events; 8 years; $450,000 
CLARKSON COLLEGE OF TECHNOLOGY, Pots- 
dam, N. Y.; John Weymouth, Department of 
Physics; Thermal Diffuse X-Ray Scattering 
of Solids ; 2 years; $11,800 
ConumBIA UNIVERSITY, New York, N. Y. 

Henry A. Boorse, Department of Physics; 
Researches in Low Temperature Physics ; 3 
years ; $73,300 

Gerard G. Harris and Jay Orear, Depart- 
ment of Physics; Properties and Interac- 
tions AY Elementary Particles; 2 years; 
CoRNELL UNIVERSITY, Ithaca, N. Y.; Robert 
M. Cotts, Department of Physics; A Nuclear 
Study of Solids; 3 years; 


DaRTMOUTH CoLLEGE, Hanover, N. H.; J. W. 


Dewdney, Department of Physics; nergy 
of Photoelectrone; 2 years; 


Fuonipa STaTH UNIVERSITY, Tallahassee, 
Fia.; H. 8. Plendl, Department of Physics; 
Nuclear Spectroscopy ; 8 years ; $19,600 
FRANKLIN INSTITUTE, Philadelphia, Pa. ; 
F. R. Metzger, Bartol Research Foundation, 
ore, Pa.; Nuclear Resonance Fluo- 
rescence Studies Using a Centrifuge Method ; 
2 years ; $48,600 
GronceTOWN University, Washington, D.C. ; 
N. Schwartz, Department of Physics ; 
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Shock Wave Study of Vibrational Eecitations 
in Gases ; 2 years ; $19,100 
HARVARD UNIVERSITY, Cambridge, Mass. 
Francis M. Pipkin, Department of Physics ; 
Radio-Frequency Alignment of Nuclear 
Spins ; 2 years; $25,700 
Norman F. Ramsey, Department of 
Physics ; Molecular Beam Studies ; 2 years; 
$56,600 


JOHNS HOPKINS UNIVERSITY, Baltimore, 
Md. ; Hans Meissner, Department of Physics ; 
Studies on Superconductivity; 2 years; 
$17,500 

UNIVERSITY OF ILLINOIS, Urbana, Ill. ; Fred- 
erick Seitz, Department of Physics; Imper- 
Sections in Crystalline Materials; 2 years; 
$15,600 

STaTE UNIVERSITY oF Iowa, Iowa City, Iowa ; 
J. M. Jauch, Department of Physics; A 
Study of the Scattering Matria; 2 years; 
$16,500 

MARQUETTE UNIVERSITY, Milwaukee, Wis. ; 
A. G. Barkow, Department of Physics; Ele- 
mentary Particle Reactions ; 2 years ; $8,600 
UNIVERSITY OF MARYLAND, College Park, Md. 

Laurens Jansen, Institute of Molecular 
Physics ; Physical Properties of Condensed 
Non-Polar Gases ; 2 years ; $160,000 

Joseph Weber, Department of Physics; 
Research on Relativity Theory; 2 years; 
$8,700 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass.; Bruno Rossi, Department 
of Physics; Cosmic Ray Air Shower Re- 
search ; 2 years; $134,300 
MICHIGAN State UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, East Lansing, 
Mich. 

Joseph Ballam, Department of Physics; 
Properties of Heavy Mesons and Hyperons ; 
2 years ; $28,800 

Sherwood K. Haynes, Department of 
Physics ; Beta-Ray Spectroscopy at Very Low 
Energies ; 2 years ; $17,600 
MIDWESTERN UNIVERSITIES RESEARCH 
SOCIATION, Madison, Wis. ; Keith R. Symon, 
The University of Wisconsin; High Energy 
Acelerator Studies; 1 year; $160,000 
MonTANA COLLEGE, Bozeman, Mont. ; 
Hack Arroe, Department of Physics ; Hyper- 
fine Structure in Atomic Spectra; 2 years; 
$19,400 
New Mexico Coiunen, State College, N. 
Mex.; Robert E. McDaniel, Department of 
Physics; Heavy Nuclet Component of Cos- 
mic Radiation ; 2 years, $4;800 
UNIVERSITY OF New Mexico, Albuquerque, 
N. Mex.; John R. Green, Department of 
Physics ; Penetrating Showers Produced in 
Light Elements ; 1 year; $9,800 
UNIVERSITY OF NorTH CAROLINA, Chapel 
Hill, N. C. 

Bryce 8. DeWitt, Department of Physics 
Gravitational Field Theory; 2 years 
$13,400 

R. E. Glover, Department of Physics; 
Superconductivity in Thin Films; 2 years; 
$38,200 
Ox10 Stats UNiversity, Columbus, Ohio 

John G. Daunt, Department of Physics; 
Physical Phenomena at Very Low Tem- 
peratures ; 5 years ; $208,000 

R. L. Mills and A. M. Sessler, Department 
of Physics; Theoretical Problems in Nuclear 
Physics; 2 years; $28,000 
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UNIVERSITY OF OKLAHOMA RESEARCH INSTI- 
tote, Norman, Okla. 

R. G. Fowler and O. H. Theimer, Depart- 
ment of Physics, University of Oklahoma; 
Influence of the Debye Shielding Effect of 
Strong Plasmas; 2 years; $13,000 

Chun C. Lin, Department of Physics; 
Pressure Broadening of Microwave Spectral 
Lines ; 2 years; $6,500 

J. R. Nielsen and O. H. Theimer, De- 
partment of Physics, University of Okla- 
homa; Vibrational Spectra of Crystals and 
Polymers ; 2 years ; $18,600 
UNIVERSITY OF OREGON, Eugene, Oreg.; 
Bernd Crasemann, Department of Physics ; 
Electron Oapture Branching Ratios and 
Fluorescence Yields; 3 years; $16,100 
PENNSYLVANIA STATE UNIVERSITY, Univer- 
sity Park, Pa.; Edwin R. Fitzgerald, De- 
partment of Physics; Dynamic Properties 
of Metals; 8 years ; $23,300 
UNIVERSITY OF PITTSBURGH, Pittsburgh, 


Pa. 

C. Dean and G. A. Jeffrey, Department of 
Physics; Study of Crystal and Molecular 
Structure ; 2 years; $10,300 

T. M. Donahue, Department of Physics; 
Ozygen and Sodium in the Upper Atmos- 
phere; 1 year; $8,100 
COLLEGE oF Pucet SouND, Tacoma, Wash. ; 
Martin E. Nelson, Department of Physics ; 
Primary Cosmic Ray Studies Using Nuclear 
Bmulsions ; 2 years ; $7,100 
PurDur RESEARCH FounpDATION, Lafayette, 
Ind.; Kenneth L. Andrew, Department of 
Physics, Purdue University ; The Spectra of 
the Carbon Group and Their Analyses; 2 
years; $10,200 
Reep Couuecs, Portland, Oreg.; R. L. Mar- 
tin, Department of Physics; Optical Proper- 
ties of Silver Halides; 2 years; $10,100 
UNIVERSITY OF ROCHESTER, Rochester, 
N. Y.; M. Parker Givens, Institute of Optics ; 
A Study of the Optical Constants of Metals ; 
2 years; $18,700 
Paciric Seattle Wash. ; 
Donald D. Kerlee, Department of Physics ; 
Primary Oosmic Ray Studies Using Nuclear 
Emulsions ; 2 years ; $12,000 
SEATTLE UNiversITy, Seattle, Wash.; Paul 
8S. L. Luger, 8. J., Department of Physics ; 
Radignuclide Half-Life Measurement With 
a Precision Recording Electrometer; 2 
years; $3,200 
Syracuse University, Syracuse, N. Y.; 
Peter G. Bergmann, Department of Physics ; 
Radiation Theory in General Relativity and 
Electrodynamics ; 2 years; $22,000 
UNIVERSITY OF TENNESSEE, Knoxville, 
Tenn.; D. T. King, Department of Physics ; 
Multiple Meson Production in Energetic 
Collisions of Nucleons ; 2 years; $27,000 
Trinity Hartford, Conn.; Robert 
Lindsay, Department of Physics; Magneti- 
zation Studies of Antiferromagnetic Sub- 
stances ; 2 years; $11,600 
Utica COLLEGE or UNIVERSITY, 
Utica, N. Y.; Peter Fong, Department of 
Physics; Theory of Nuclear Fission; 
years, $6,500 
WASHINGTON UNiversitTy, St. Louis, Mo.; 
J. P. Hurley, Department of Physics; Pho- 
ton Splitting by the Coulomb Field; 1 
year; $9,000 


UNIVERSITY OF WISCONSIN, Madison, Wig. 
Julian E. Mack, Department of Physics: 
of Atomio Spectra; 2 years: 
31,500 ‘ 


UNIveRsITY OF WYOMING, Laramie, Wyo,: 
Frederick J. Bueche, Department of Phyy. 
les; Mechanical Properties of High Poly. 
mers ; 2 years; $10,300 


YALE UNIVERSITY, New Haven, Conn. ; 9 

A. Fairbank, Department of Physics; Bg. 
perimental Research in Low Temperature 
Physics; 2 years; $29,400 


REGULATORY BIOLOGY 


VictoR H. DropkiN, Nematode Research 
Laboratory, U. S. Department of Agricul. 
ture, Seaford, N. Y.; A Bioassay of Root. 
Knot Nematodes Parasitic om Plante; ¢ 
months; $800 4 


UNIVERSITY OF ARIZONA, Tucson, Ariz,: 
William J. McCauley, Department of Zo. 
ology ; The Water Balance and Respiratory 
aoe of the Gila Monster; 8 years; 
12, 


UNIVERSITY OF ARKANSAS, Fayetteville, 
Ark. ; Charles D. Wood and Joseph B, Stone, 
Department of Physiology and Pharmacol. 
ogy; Alterations Produced by Drugs to 
the Central Nervous System; 2 years; 
$20,100 


BARNARD COLLEGE, New York, N. Y.; Aub 
rey Gorbman, Department of Zoology; 
Comparative Physiology of Thyroid Puno. 
tion; 3 years; $28,700 


Boston UNIVERSITY, Boston, Mass.; John 
D. Ifft, Department of Anatomy, School of 
Medicine; Relationship of the Hypothala 
mus to the Gonadotrophio Activities of the 
Pituitary; 3 years; $17,100 

Alfred B. Chaet, Department of Physi- 
ology, School of Medicine; Tovic Factore in 
Heat Death; 2 years; $13,050 

Rae Whitney, Department of Biology; 
Responses to Homo-Transplante in Ham- 
stera as a Function of Inbreeding; 1 year; 
$1,150 


BUCKNELL UNIVERSITY, Lewisburg, Pa.; 
Roger H. Bowman, Department of Biology; 
Growth Hormone Content of the Pituitary 
as Affected by Age; 2 years; $5,500 


UNIVERSITY OF BuFFALO, Buffalo, N. Y.; 
Simon Rodbard, Chronic Disease Research 
Institute; Regulation of the Circulating 
Plasma Volume by the Autonomic Nervous 
System; 2 years; $12,400 


CALIFORNIA INSTITUTE OF TECHNOLOGY, 
Pasadena, Calif.; C. A. G. Wiersma, Division 
of Biology ; Integrative Action of the Orw- 
tacean Nervous System; 8 years; $39,900 


UNIVERSITY oF CALIFORNIA, Berkeley, Calif. 

Alden 8. Crafts, Department of Botany, 
Davis; Uptake, Distribution, and Fate of 
Tsotopically Labeled Compounds in Plants; 
2 years; $6,700 

Thomas W. James and Theodore L. Jahn, 
Department of Zoology, Los Angeles, Calif, 
Synchronously Dividing Celle; 3 years; 
$36,800 

8S. H. Madin, Department of Bacteriology, 
Naval Biological Laboratory ; Cheracterie 
tion of an Unknown Lethal Virus of Swine; 
2 years; $18,600 
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John H. Phillips, Department of Bactert- 
: The Immune Mechaniems of Inverte- 
prates; 2 years ; $13,100 

Charles H. Sawyer, Department of An- 
atomy, School of Medicine, Los Angeles; 
Central Nervous Mechanisms Controlling 
the Neurohypophysis ; 3 years; $21,300 

Beatrice M. Sweeney, Biology Division, 
Scripps Institution of Oceanography, La 
Jolla, Calif. ; Endogenous Diurnal Rhythm 
in Cell Division in Marine Dinoflagellates ; 

CoLLecn OF New York, New York, 
N. ¥.; William Etkin, Department of Bi- 
ology; Secretory Function of the Pituitary 
in the Absence of its Nerve Supply ; 2 years ; 
$16,900 
Covorapo STATE UNIVERSITY, Fort Collins, 
Colo.; Frank B. Salisbury, Department of 
Botany and Plant Physiology ; The Influence 
of Growth Regulators Upon Flowering; 2 
years; $13,400 
University OF COLORADO, Boulder, Colo. ; 
Robert Samuels, Department of Microbiology, 
Medical Center, Denver, Colo.; Nutrition of 
Tritrichomonas Augusta ; 2 years; $8,800 
CoLumBIA UNIVERSITY, New York, N. Y. 

Herbert Elftman, Department of An- 
atomy: Effect of Transplantation on the 
Cytology of the Pituitary; 1 year; $5,400 

Harry Grundfest, Department of Neur- 
ology; Fundamental Mechaniems of Bioelec- 
trie Activity ; 5 years; $75,900 

Beatrice C. Seegal, Department of Micro- 
plology ; Immunological Mechanisms in Ha- 
perimental Nephritis ; 1 year; $12,880 
CoNNEcTICUT COLLEGE FOR WOMEN, New 
London, Conn.; John F. Kent, Department 
of Zoology; Functional Significance of the 
Gastrointestinal Argentajfin Celis; 3 years; 
$13,100 
ConNELL UNIVERSITY, Ithaca, N. Y. 

Damon Boynton, Department of Pom- 
ology; Natural Growth Regulators and In- 
termediary Nitrogenous Compounds in 
Growth and Flower Initiation; 2 years; 

1,800 
x van Tienhoven, Department of Poultry 
Husbandry; Neural Control of Ovulation; 
8 years; $12,100 
De Pavt University, Chicago, Ill.; John 
R. Cortelyou, Department of Biological 
Sciences; Parathyroid Glande in Anuran 
Amphibians ; 2 years; $8,300 
Dugg University, Durham, N. C. 

John W. Everett, Department of Anatomy ; 
Neural Mechanisms Controlling the Pituitary 
Gland ; 2 years; $16,750 

Talmage L. Peele, Department of An- 
atomy; Interdependence of Amygdala and 
Hypothalamus ; 2 years; $20,000 
WASHINGTON UNIVERSITY, Washing- 
ton, D. C.; Eugene M. Renkin, Department 
of Physiology, School of Medicine; Regula- 
tory Mechanisms in Blood Circulation; 2 
years; $15,500 
HanvarD UNIVERSITY, Cambridge, Mass. ; 
Frederick L. Hisaw, Department of Biology ; 
Reproductive Hormonal Processes in Elas- 
ae Fishes and Ascidians; 2 years; 


Kansas State or AGRICULTURE 
4ND APPLIED Science, Manhattan, Kans.; 
Byron 8. Miller and John A. Johnson, De- 
partment of Flour and Feed Milling Indus- 
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tries; Resistance of the Wheat Plant to 
Attack by the Hessian Fly ; 83 years; $8,700 


UNIVERSITY OF KaNsa8, Lawrence, Kans. ; 
H. W. Barrett, Department of Biochemistry ; 
Absorption of Peptides ; 2 years; 
$8,7 


UNIVERSITY OF LOUISVILLE, Louisville, Ky. ; 
Warren S. Rehm, Department of Physiology ; 
Electrophysiological Studies on Gastric 
Mucosa; 3 years; $35,300 


MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED Science, East Lansing, 
Mich. ; W. J. Hooker, Department of Botany 
and Plant Pathology; Virus Multiplication 
as Influenced by Inherent Resistance of the 
Plant Host; 2 years; $13,000 


UNIVERSITY OF Missour!, Columbia, Mo. 

J. Levitt, Department of Botany; Physi- 
ological Basis of Resistance of Plante to 
Frost and Drought; 2 years; $12,500 

Thomas D. Luckey, Department of Bio- 
chemistry; Role of Inteetinal Microorgan- 
isms in Vitamin Nutrition in the Chicken; 
3 years; $28,400 


New YorK UNIVERSITY, New York, N. Y.; 
William B. Hebard, Department of Biology ; 
Species, Age, and Seasonal Variation in 
Amphibian Blood Composition; 3 years; 
$8,400 


NorTH CAROLINA STATE COLLEGE oF AGRI- 
CULTURE AND ENGINEERING, Raleigh, N. C.; 
Robert P. Upchurch, Department of Field 
Crops; Uptake of Organic Substances by 
Plant Roots ; 3 years; $23,900 


STATE UNiversiTY, Columbus, Ohio; 
Leo A. Sapirstein, Department of Physi- 
ology ; Movement of Dissolved Materials Be- 
tween the Circulating Blood and Cells; 2 
years; $25,800 


Orecon State Corvallis, Oreg.; 
Carroll W. Fox, Department of Dairy and 
Animal Husbandry; Dietary Influences on 
Fertility; 1 year; $6,100 

Austin Pritchard, Department of Zoology ; 
Action of Thyroid Hormone in Embryonic 
Sharke ; 1 year ; $1,200 


UNIVERSITY OF OREGON, Eugene, Oreg.; 
George M. Austin, Division of Neurosurgery 
Medical School, Portland, Oreg.; Single Cell 
Activity of Spinal Cord in Relation to Intra- 
espinal Sprouting of New Terminals; 2 
years; $24,100 


UNIVERSITY OF PENNSYLVANIA, Philadelphia, 
Pa.; William 8. Yamamoto, Department of 
Physiology, School of Medicine; Regulation 
of the Arterial CO, Concentration ; 3 years ; 
$13,100 


PRINCETON UNIVERSITY, Princeton, N. J.; 
Colin 8S. Pittendrigh, Department of Biol- 
ogy; Phystological and Chemical Study of 
the Mechanisms of Biological Clocks; 3 
years ; $30,000 


Purpvus RESEARCH FOUNDATION, Lafayette, 
Ind. 

George A. Gries, Department of Botany 
and Plant Pathology; Senescence of Plant 
Roots ; 1 year ; $900 

Richard C. Sanborn, Department of Bio- 
logical Sciences; The Extracellular Fluid of 
Arthropods ; 2 years ; $12,100 


UNIVERSITY OF ROCHESTER, Rochester, N. Y. ; 
Terence A. Rogers, Department of Physi- 
ology, School of Medicine and Dentistry; 
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Distribution of Magnesium in Tissues; 1 
year ; $7,500 

Rutesrs, Tue Stats UNiversity, New 
Brunswick, N. J.; W. Rei Robbins, Depart- 
ment of Plant Physiology; Physiologically 
Active and Inactive Forme of Iron in 
Plants ; 1 year ; $2,000 

St. Joun’s University, Brooklyn, N. Y.; 
Daniel M. Lilly, Department of Biology; 
Growth and Nutrition in Hypotrichous 
Ciliates ; 2 years ; $14,000 


SOUTHWESTERN LOUISIANA INSTITUTE, La- 
fayette, La.; Velvl W. Greene, Department 
of Bacteriology ; Interaction of Pure Strains 
of Lactic Streptococci; 2 years; $5,300 
UNIversITy oF Texas, Austin, Tex.; Sidney 
Ochs, Department of Physiology, Medical 
Branch, Galveston, Tex. ; Surface Responses 
From the Cerebral Cortex Elicited by Stimu- 
lation ; 8 years ; $9,600 

University Or TorOnTO, Toronto, Canada ; 
D. S. Van Fleet, Department of Botany ; 
Cell Division and Differentiation in Plants ; 
1 year; $2,350 

Trinity University, San Antonio, Tex.; 
William A. Kratz, Department of Biology ; 
Thermal Tolerant and Thermophilic Algae; 
2 years ; $7,100 

TULANE UNIVERSITY OF LOUISIANA, New Or- 
leans, La.; Harold Baer, Department of 
Microbiology, School of Medicine ; Properties 
and Uses of Fluorescent Antibodice; 2 
years ; $17,000 

UNIVERSITY OF UTaH, Salt Lake City, Utah ; 
James R. King, Department of Experimental 
Biology; Avian Energy Metaboliem; 3 
years ; $15,000 

VaLParaiso UNIVERSITY, Valparaiso, Ind. 

W. C. Gunther, Department of Biology ; 
Seasonal Variation of Reproductive Organs 
and Endocrine Glands; 1 year; $1,600 

Robert J. Hanson, Department of Biology, 
The Phagocytosis of Influenza Virus; 3 
years ; $8,880 
WALDEMAR MEDICAL RESEARCH FOUNDATION, 
Inc., Port Washington, Long Island, N, Y.; 
Norman Molomut, Scientific Director; The 
Effects of Neurogenio Stress on Tissue Re- 
generation; 18 months; $14,500 
Warne State University, Detroit, Mich. ; 
Walter Chavin, Department of Biology; 
Nature and Role of the Thyroid Hormone 
in Primitive Vertebrates; 2 years; $13,000 
WILKES COLLEGE, Wilkes-Barre, Pa. ; Charles 
B. Reif, Department of Biology; Proto- 
plasmic Similarities Between Green and 
Colorless Forms of Euglena; 2 years ; $7,400 
UNIVERSITY OF WISCONSIN, Madison, Wis. 

Harold R. Wolfe, Department of Zoology ; 
Relation of Age to Antibody Response; 2 
years ; $18,000 

Charles M. Weise, Department of Zoology ; 
Physiological Factors Influencing Migration 
and Molt in Birds; 2 years; $6,500 
University, New Haven, Conn. 

Philip B. Cowles, Department of Micro- 
biology; Bacteriophagy and Bacteriocino- 
geny ; 2 years ; $11,000 

Jerome P. Sutin, Department of Anatomy, 
School of Medicine; Central Nervous Sys- 
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SOCIOLOGICAL SCIENCES 


UNIVERSITY OF CALIFORNIA, Berkeley, Cali. 
Richard C. Atkinson, Department of p,, 
chology, Los Angeles, Calif.; Multi-Pergo, 
Decision Processes ; 1 year ; $5,000 


UNiveRsiTy of Chicago, IIL ; Bey. 
erly Duncan, Population Research and 
Training Center; Metropolitan 
Structure ; 2 years ; $10,000 Reoldentil 
CORNELL UNIveRSITY, Ithaca, N. Y.; Ure 
Bronfenbrenner, Department of Child De 
velopment and Family Relations; J 
cation and Family Structure ; 1 year ; $9,509 
HagvarD UNIVERSITY, Cambridge, Mass 

R. Duncan Luce, Laboratory of §Socia) 
Relations; Mathematice of Imperfect Dy. 
crimination ; 1 year ; $7,300 

R. Duncan Luce, Laboratory of Social 
Relations; Individual Choice Behavior; 3 
years ; $24,500 
JOHNS HOPKINS UNIVERSITY, Bal 
Md.; Clinton De Sota, Department of Pay. 
chology ; Conceptual Learning of Relation. 
ships ; 2 years ; $7,100 
MASSACHUSETTS INSTITUTE OF TECHNOLOG:, 
Cambridge, Mass. 

Daniel Lerner, Center for Internationa) 
Studies ; Soviet Science; 1 year; $18,800 

Marvin E. Shaw, School of Industria) 
Management ; Use of Information in Small 
Groupe ; 2 years ; $9,700 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich; 
Robert B. Zajonc, Research Center for Group 
Dynamics; Selective Factore in Cognition; 
8 years; $25,200 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn.; Harold H. Kelley, Laboratory of Re 
search and Social Relations; Patterns of 
Interdependency in Small Groups ; 3 years; 
$20,300 


UNIVERSITY OF NorRTH CAROLINA, Chapd 
Hill, N. C.; Daniel O. Price, Institute for 
Research in Social Science; Oomputer Re- 
search in Demography ; 1 year; $9,900 
UNIVERSITY OF PENNSYLVANIA, Philadelphia, 
Pa.; Dorothy 8. Thomas, Department of 
Sociology ; Migration Differentials ; 2 years; 
$20,200 

RUTGERS, THE STATE UNIVERSITY, New 
Brunswick, N. J.; John W. Riley, Jr., De 
partment of Sociology ; Statistical Methods 
for Social System Data; 3 years; $14,600 


SYSTEMATIC BIOLOGY 


ALLEGHENY COLLEGE, Meadville, Pa. ; Robert 
E. Bugbee, Department of Biology ; Revision 
of North American Species of Hurytoma; 2 
years ; $2,000 

AMERICAN MUSEUM OF NATURAL Hist0st, 
New York, N: Y. 

Joseph C. Moore, Department of Mam- 
mals; Revision of the Indomalayan Sow 
ridae ; 1 year ; $2,700 

Nicholas 8. Obraztsov, Department of In- 
sects and Spiders; Revision of North Amer 
can Tortricidae ; 2 years; $12,000 
AMHERST COLLEGE, Amherst, Mass. ; Albert 
E. Wood, Department of Biology, Bvolution 
at Farly Rodente and Lagomorphe ; 8 yeatt; 
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or ARKANSAS, Fayetteville, 
G. Dowling, Department of 
ology ; American Species of Elaphe (Rep- 
tila) ; 2 years ; $9,000 
peanice P. BisHoP Museum, Honolulu, 
7, H.; J. Linsley Gressitt, Department of 
Entomology ; Zoogeography and Evolution of 
Pacific Insects ; 2 years ; $25,000 
w UNIVERSITY, Boston, Mass.; Arthur 
G. Humes, Department of Biology; Cope- 
sda (Crustacea) of Africa and Madagascar ; 
1 year; $4,800 
UniversiITY OF CALIFORNIA, Berkeley, Calif. 
Martin W. Johnson, Scripps Institution of 
Oseanography, La Jolla, Calif.; Taxonomic 
Zoogeographic Studies of Copepods 
(Crustacea) ; 1 year; $2,100 
Maynard F. Moseley, Department of Bot- 
any, Santa Barbara College, Goleta, Calif. ; 
Studies of Nymphaeaceae; 3 
8, 
fe lew Newell, Divisien of Life Science, 
Riverside ; Correlation of Larvae and Adults 
of Polytrichous Trombidiform Mites; 3 
years ; $16,800 
Ruben A. Stirton, Museum of Paleontol- 
ogy; Tertiary Mammale of Australia; 2 
years ; $7,100 
Canisius COLLEGE, Buffalo, N. Y.; John L. 
Blum, Department of Biology ; Composition 
and Phytogeography of the Coastal Vau- 
cherta Belt ; 2 years ; $3,800 
Cuicaco ACADEMY OF Sciences, Chicago, 
Il.; Dr. Howard K. Gloyd, Director; The 
Crotalid Snake Genus Agkistrodon ; 2 years; 
$4,400 
University or CHICAGO, Chicago, Ill.; Bar- 
bara F. Palser, Department of Botany; 
Floral Morphology of the Ericales ; 2 years; 
$10,000 


CLAREMONT GRADUATE SCHOOL, Claremont, 
Calif.; Sherwin Carlquist, Department of 
Botany; Wood Anatomy of Oompositae; 3 
years ; $7,300 

OF MEDICAL EVANGELISTS, Loma 
Linda, Calif.; Bruce W. Halstead and 
PF. Rene Modglin, Department of Biotoxi- 
cology; Phylogenetic Relationships in Sting- 
rays; 2 years; $9,000 

StaTH UNiversity, Fort Collins, 
Colo,; Tyler A. Woolley, Department of 
Zoology; Systematics of Oribatid Mites; 3 
years ; $12,000 

UNIVERSITY OF CONNECTICUT, Storrs, Conn. ; 
James A, Slater, Department of Zoology and 
Entomology; Systematic Studies of the 
Family Lygaeidae (Hemiptera); 4 years; 
$18,000 

CoRNELL UNiversiTy, Ithaca, N. Y. 

Helen J. Illick, Biology Department, Rus- 
sell Sage College, Troy, N. Y.; Morphology 
of the Lateral-Line System in Cyprinidae; 1 
year; $1,750 

Bdward C. Raney, Department of Con- 
servation; Systematics and Speciation in 
Fishes ; 1 year ; $8,300 

Charles G. Sibley, Department of Con- 
servation; Paper Electrophoresis As a 
Method in Avian Tazvonomy ; 1 year; $5,400 
UNiversity, Durham, N. C. 

H. L. Blomquist, Department of Botany ; 
Systematics of Sphagnum in North America; 
2 years ; $8,400 
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Robert L. Wilbur, Department of Botany; 
A Systematic Study of the Genus Amorpha 
(Leguminosae) ; 2 years; $4,600 
FLORIDA STATE UNIVERSITY, Tallahassee, Fla. 

Robert K. Godfrey, Department of Biologi- 
cal Sciences; Vascular Plante of Aquatic 
Marsh Habitats of Western Florida; 2 
years ; $6,000 

Robert B. Short, Department of Biologi- 
cal Sciences; Tawonomic Studies of Dicye- 
mid Mesozoa; 2 years; $6,300 


UNIVERSITY OF FLORIDA, Gainesville, Fla. 

Coleman J. Goin, Department of Biology; 
Systematics and Evolution of the Amphibia; 
2 years ; $2,400 

William J. Riemer, Florida State Museum ; 
Herepetofauna of the Apalachicola Basin; 
3 years ; $7,400 

Minter J. Westfall, Jr., Department of 
Biology; Systematic Studies of North 
American Zygoptera; 3 years; $15,000 
GRINNELL COLLEGR, Grinnell, Iowa. 

Kenneth A. Christiansen, Department of 
Biology ; Systematic Studies of Collembola; 
2 years ; $5,400 

Norman H. Russell, Department of Biol- 
ogy: The Genus Viola in North America; 3 
years ; $11,600 
HARVARD UNIVERSITY, Cambridge, Mass. 

Richard A. Howard, Arnold Arboretum; 
Flora of the Lesser Antilles; 3 years; 
$21,000 

I. Mackenzie Lamb, Farlow Herbarium; 
New Indeaw of Lichens ; 2 years; $3,900 

Herbert W. Levi, Museum of Comparative 
Zoology ; Type Species of Rare Spider Gen- 
era; 1 year; $2,200 

Alfred S. Romer, Museum of Comparative 
Zoology ; Study of Carboniferous Tetrapods ; 
2 years; $7,800 

Alfred 8. Romer, Museum of Comparative 
Zoology ; Triassic Vertebrates of Argentina; 
1 year; $3,000 

Ernest E. Williams, Museum of Compara- 
tive Zoology ; Systematics and Ecology of 
Anolis in Cuba; 2 years; $9,700 
UNIVERSITY OF Hawall, Honolulu, T. H.; 
Leonard D. Tuthill, Department of Ento- 
mology ; Insects of Hawaii; 8 years ; $37,500 
IpaHO State COLLEGE, Pocatello, Idaho; 
Marie L. Hopkins, Department of Zoology ; 
Bison Latifrons and Associated Pleistocene 
Fauna; 8 years; $4,800 
UNIVERSITY OF ILLINOIS, Urbana, Il. 

Donald P. Rogers, Department of Botany ; 
Lower Basidiomycetes of Oregon; 2 years; 
$10,000 

Milton W. Sanderson, State Natural His- 
tory Survey Division; West Indian Species 
of Phyllophaga (Coleoptera); 8 years; 

,800 

Wilson N. Stewart, Department of Bot- 
any; Petrifaction Fossils of the Pennsyl- 
vania period; 3 years; $10,000 
State UNIVERSITY OF Iowa City, lowa; 
Robert F. Thorne, Department of Botany; 
Vascular Plants of Iowa; 3 years; $10,000 
Kaiser FounpaTion, Oakland, Calif.; Ben- 
jamin G. Chitwood, Laboratory of Compara- 
tive Physiology and Morphology; Marine 
Nematodes and Other Scolecidans ; 2 years; 
$12,000 
Kansas STATE COLLEGE OF AGRICULTURE AND 
APPLIED Science, Manhattan, Kans.; Regi- 
nald H. Painter, Department of Entomology ; 
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Tazonomic Study of Poecilanthraw (Dip- 
tera) ; 2 years; $2,000 
UNIVERSITY OF KANSAS, Lawrence, Kans. 

Robert W. Baxter, Department of Botany ; 
The Pennsylvanian Fossil Flora of Eastern 
Kansas ; 3 years; $11,600 

E. Raymond Hall, Department of Zoology ; 
Systematics Studies of North American Mam- 
mals ; 3 years ; $11,000 

Ronald L. McGregor, Department of Bot- 
any; A Biosystematic Study of Echinacea 
(Compositae) ; 2 years; $5,300 
UNIVERSITY OF MAINE, Orono, Maine. 

Gordon E. Gates, Department of Zoology ; 
Classification of Oligochasta; 4 years; 
$26,000 

Martin A. Rosinski, Department of Bot- 
any and Plant Pathology; Morphology and 
Cytology of Ceratocystis ; 2 years; $3,700 
UNIVERSITY OF MARYLAND, College Park, 
Md.; G. W. Wharton, Department of Zool- 
ogy ; Basic Research in Acarology ; 3 years; 
$27,800 
UNIVERSITY OF MASSACHUSETTS, Amherst, 
Mass. ; Charles P. Alexander, Department of 
Entomology; Crane-Flies of Western North 
America ; 2 years; $3,200 
MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, Hast Lansing, 
Mich.; Henry A. Imshaug; Department of 
Botany and Plant Pathology ; Taronomic and 
Phytogeographic Study of West Indian 
Lichens ; 3 years; $19,000 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. 

Claude W. Hibbard, Museum of Paleontol- 
ogy ; Pleistocene Faunas of the High Plains 
Region; 3 years; $18,600 

Warren H. Wagner, Department of Bot- 
any; Fern Tazonomy; 1 year; $8,000 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn.; A. Orville Dahl, Department of Bot- 
any; Fine Structure of Pollen Grains; 2 
years ; $11,000 
Missouri BoTANICAL GARDEN, St. Louis, 
Mo.; Julian A. Steyermark, Research De- 
partment; Revised Catalogue of Missouri 
Flora; 1 year; $1,750 
ee or New HAMPSHIRE, Durham, 

. H. 

Marian H. Pettibone, Department of Zool- 
ogy; Polychaetous Annelide of New Eng- 
land ; 4 years; $15,000 

Emery F. Swan, Department of Zoology ; 
Growth and Variation in Sea Urchins (Echi- 
noidea) ; 4 years ; $18,600 
New York BOTANICAL Garpen, New York, 
N. Y.; David D. Keck; Assistant Director 
and Head Curator; Studies in Systematic 
Botany ; 1 year ; $30,000 
New York Zoo.ocicat Society, New York, 
N. Y.; Myron Gordon, Genetics Laboratory ; 
A Biological Synthesis of the Poeciliid 
Fishes ; 2 years ; $11,000 
NorTH CAROLINA STATE COLLEGE OF AGRI- 
CULTURE AND ENGINEERING, Raleigh, N. C. 

Clyde F. Smith, Division of Biological 
Sciences ; Catalogue of the Homoptera of the 
World ; 1 year ; $6,900 

Theodore B. Mitchell, Division of Biologi- 
cal Sciences; Native Bees of the Eastern 
United States ; 3 years; $34,000 
UNIVERSITY OF NORTH CaROLiINA, Chapel 
Hill, N. C.; Albert E. Radford, Department 
of Botany; Flora of North and South Caro- 
lina ; 2 years ; $16,000 


Austin B. Williams, Institute of Fisheries 
Research ; Decapod Crustaceans of the South, 
eastern United States; 3 years; $8,000 
OKLAHOMA STATE UNIVERSITY AND A 
Science, Stillwater, Okla. ; George A, Moo 
Department of Zoology ; Comparative Morph. 
ology of Sunfishes ; 2 years ; $7,000 
UNIVERSITY OF OKLAHOMA RESEARCH Ing. 
TUTE, Norman, Okla. ; Norman H. Boke, De 
partment of Plant Sciences, University o 
Oklahoma; Developmental Anatomy of Cao. 
taceae ; 3 years; $16,200 
COLLEGE, Corvallis, Oreg, 

Harold J. Jensen, Department of Bo 
and Plant Pathology; Survey of Marine 
Nematodes ; 3 years; $9,900 

Herman A. Scullen, Department of Ento. 
mology ; Tavonomic Studies of Cercerini; 9 
years; $5,800 

William P, Stephen, Department of Ento. 
mology; Systematic Studies of Apidae; 3 
years; $9,400 
RANCHO SANTA ANA BOTANIC GARDEN, Clare. 
mont, Calif.; Philip A. Munz, Direetor; 
Cytological and Systematic Investigations of 
Onagraceae ; 3 years; $10,600 
ROOSEVELT UNIVERSITY, Chicago, {[,; 
Charles H. Seevers, Department of Biology; 
Systematics and Evolution of the Staphy. 
linidae; 3 years; $6,900 
RUSSELL Sace COLLEGE, Troy, N. Y.; Geneva 
Sayre, Department of Biology; Nomencia 
ture and Classification of Bryophytes; 1 
year; $8,500 
Rutcers, THE STATE UNIVERSITY, New 
Brunswick, N. J. 

Ruth E. Gordon, Institute of Microblology ; 
Taxonomic Study of Actinomycetes ; 8 years; 
$20,000 

Marion A. Johnson, Department of Bot- 
any; Serological Study of Festuceae; 3 
years ; $15,000 
St. Joun Fister Rochester, N. Y.; 
Ross H. Arnett, Jr., Department of Biology; 
Speciation of Oedemerid Beetles; 2 years; 
$3,500 
SMITHSONIAN INSTITUTION, .Washington, 


Dt. 

Carl J. Drake, Department of Zoology; 
Monographic Studies of Tingidae and Pres- 
midae (Hemiptera) ; 2 years; $19,000 

Mason E. Hale, Jr.; Department of Bot 
any; Lichens of West Virginia; 1 year; 
$1,650 

Porter M. Kier, Department of Geology 
Studies of Cassiduloida (Hchinoidea); 1 
year ; $2,700 

Floyd A. McClure, Department of Bot- 
any; Taronomy of the Bamboos; 2 years; 
$14,000 
UNIVERSITY OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif.; John 8. Garth, Department 
of Biology; Xanthidae of the Pacific Amer- 
ican Coast ; 2 years ; $11,500 
SOUTHWESTERN LOUISIANA INSTITUTE, La- 
fayette, La.; William D. Reese, Department 
of Biology; The Moss Genus Calymperes in 
South America ; 2 years; $3,300 
STANFORD UNIVERSITY, Stanford, Calif; 
George S. Myers, Natural History Museum; 
Systematic Study of Zeomorph Fishes; 8 
years ; $16,000 
UNIVERSITY OF TENNESSEE, Knoxville, Tenn. 

Arthur C. Cole, Jr., Department of Ento- 
mology; The Ant Genus Pogonomyrmez; 2 
years ; $6,000 
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Aaron J. Sharp, Department of Botany; 
vascular Plants of Tennessee; 3 years; 
5,000 
ResEARCH FounpDATION, Renner, Tex. ; 
Donovan S. Correll, Botanical Laboratory ; 
jon Tuberarium of Solanum in North, 
Central and South America ; 3 years ; $14,000 
UNIVERSITY OF TEXAS, Austin, Tex. 
w. Frank Blair, Department of Zoology ; 
ciation in Amphibian Populations; 8 
years ; $15,300 
Harold C. Bold, Department of Botany: 
Algae of Tewas Soils; 1 year; $6,000 
Clark Hubbs, Department of Zoology, 
tion in Fish Population; 8 years; 
a 8. Stone and Marshall R. Wheeler, 
Department of Zoology ; Drosophilidae of the 
Caribbean Regions; 3 years; $25,000 
University OF TULSA, Tulsa, Okla.; Albert 
fF. Blair and Hague L. Lindsay, Jr., De- 
ment of Life Sciences ; Population Stud- 
ies of Plethodontid Salamanders; 2 years; 
2,800 
saa: or UTAH, Salt Lake City, Utah ; 
George F. Edmunds, Department of Zoology 
and Entomology; Higher Classification of 
Ephemeroptera ; 2 years; $6,300 
VaLPaRaiso UNIVERSITY, Valparaiso, Ind. ; 
Carl H. Krekeler, Department of Biology; 
Systematic Studies of Cavernicolous Coleop- 
tera ; 3 years ; $4,500 
UNIVERSITY OF VERMONT AND STATE AGRICUL- 
TuraL COLLEGE, Burlington, Vt.; Hubert W. 
Vogelmann, Department of Botany; A Study 
of Pringle’s Undistributed Botanical Ool- 
lections ; 2 years ; $6,400 
‘BLOLILSN] VINIOUI 
burg, Perry 1, Holt, Biology Depart: 
ment; Systematic Studies of Branchiobdel- 
lidae ; 2 years ; $5,800 
UNIVERSITY OF WASHINGTON, Seattle, Wash. ; 
Paul L. Illig, Department of Zoology; Sys- 
tematice of Crustacia ; 2 years ; $17,700 
WaSHINGTON UNiversitTy, St. Louis, Mo.; 
Carroll W. Dodge, Henry Shaw School of 
Botany; Lichen Flora of the Antarctio Con- 
tinent; 2 years; $13,100 
University of WISCONSIN, Madison, Wis. ; 
John W. Thomson, Department of Botany: 
A Manual of American Arctic Lichens; 2 
years ; $8,000 © 
YounestTOwN UNIVERSITY, Youngstown, 
Ohio; Fred H. Glenny, Department of Biolo- 
gy; The Aortio Arch System of Birda: 1 
year; $1,300 


CONTINUING ANTARCTIC RESEARCH 
Antarctic Field Operations 

U. 8. WeaTHeR Bureav, Washington, D. C.; 
F. W. Reichelderfer, Chief; Conduct of 
Antarctic Field Operations ; 2 years ; $51,500 


Aurora and Airglow 


Agctic INSTITUTE OF NORTH Amprica, New 
York, N. Y¥.; Walter A. Wood, Director; 
Conduct of the Aurora and Airglow Pro- 
gram ; 2 years ; $20,000 


Biology and Medicine 


Arctic INSTITUTE oF NoRTH AmerRiIcA, New 
York, N. ¥.; Walter A. Wood, Director; 
Establishment of a Biological Laboratory at 
the Antarctic McMurdo Base; 2 years; 
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Evecutive Direction 

NATIONAL ACADEMY OF SCIENCES-NATIONAL 
ReseaRcH CounciL, Washington, D. C.; 
G. D. Meid, Business Manager; Committee 
on Polar Research ; 1 year ; $30,000 


Geomagnetiem 

U. 8S. Coast GreopeTic Survey, Washing- 
ton, D. C.; H. Arnold Karo, Director; Con- 
duct of Geomagnetiem im; 2 years; 


Glactology 
ARcTIC INSTITUTE Of NorkTH New 
York, N. Y. 

Walter A. Wood, Director; Conduct of 
Program in Traverse Seismology; 2 years; 
$42,000 

Walter A. Wood, Director; Conduct of 
Station and Traverse Glaciology; 2 years; 
$265,000 


Tonospheric Physice 

NaTIONAL Bureau oF STaNparps, Washing- 
ton, D. C.; A. V. Astin, Director ; Conduct of 
Ionospheric Physics Program; 2 years; 
$109,300 


Meteorology 

U. 8. WeaTHeR Bureau, Washington, D. C.; 
F. W. Reichelderfer, Chief; Conduct of 
Meteorology Program ; 2 years; $301,000 


Oceanography 

Woops HoLe OCEANOGRAPHIC INSTITUTION, 
Woods Hole, Mass.; John McGilvray, Busi- 
ness Manager; Procurement of Deep Water 
Large Sumple Bottles ; 1 year ; $2,000 


Station Seismology 

CALIFORNIA INSTITUTE OF TECHNOLOGY, Pasa- 
dena, Calif.; Frank Press, Director, Seismo- 
logical Laboratory ; Seismology Observations 
at Wilkes Station; 2 years; $2,500 
CoLuMBIA UNIversITY, New York, N. Y.; 
Maurice Ewing, Director, Lamont Geological 
Observatory; Seismology Observations at 
Hallett Station ; 2 years ; $2,500 

U. 8. Coast Survey, Wash- 
ington, D. C.; H. Arnold Karo, Director; 
Seismology Observations at Byrd and South 
Pole Stations ; 2 years; $5,000 


GENERAL 


AMERICAN PHYSIOLOGICAL SocrETY, Wash- 
ington, D. C.; Louis N. Katz, President; 
Program of Summer Research for Teachers 
of College Physiology; 1 year; $50,000 
UNIVERSITY Of ARIzONA, Tucson, Ariz., 
Kenneth F. Wertman, Department of Bac- 
teriology ; Purchase of an Electron Micro- 
scope for Basic Research ; 1 year ; $30,200 
BaYytLor UNIVERSITY, Waco, Tex.; Stanley W. 
Olson, Dean, College of Medicine, Texas 
Medical Center, Houston, Tex. ; Short Term 
Research by Medical Students; 3 years; 
$12,000 

BerMuDA BIOLoGicaL STATION, St. George’s 
West, Bermuda; W. H. Sutcliffe, Jr., Direc- 
tor; Research at the Bermuda Biological 
Station; 5 years; $12,500 
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CoLtumBIa UNiversiTy, New York, N. Y.; 
Willard C. Rappleye, Dean, College of Phy- 
sicians and Surgeons; Short Term Research 
by Medical Students ; 3 years ; $12,000 
Duke UNIversity, Durham, N. C.; Kenneth 
E. Penrod, Assistant Dean, School of Medi- 
cine; Short Term Research by Medical 
Students ; 3 years; $10,800 

University or Gainesville, Fla. ; 
George T. Harrell, Dean, The College of 
Medicine ; Short Term Research by Medical 
Students ; 8 years; $3,600 

Coast ReseakcH LABORATORY, Ocean 
Springs, Miss.; Gordon Gunter, Director; 
Summer Research at the Gulf Coast Research 
Laboratory ; 2 years; $12,000 

HAHNEMANN MEDICAL COLLEGE AND Hos- 
PITAL, Philadelphia, Pa.; Harold A. Taggart, 
Associate Dean; Short Term Research by 
Medical Students ; 3 years ; $12,000 
HarvarRD UNIVERSITY, Cambridge, Mass. ; 
F. M. Carpenter, Department of Biology ; 
An Electron Microscope for Biological Re- 
search ; 1 year ; $32,800 

HIGHLAND Bro.oercaL Station, Inc., High- 
lands, N. C.; Thelma Howell, Executive 
Director ; Summer Research at the Highlands 
Biological Station ; 3 years; $17,400 
UNIVERSITY Or KANSAS, Kansas City, Kans. ; 
Alvar A. Werder, Chairman of the Research 
Committee, School of Medicine ; Short Term 
Research by Medical Students; 8 years; 
$10,800 

UNIVERSITY OF MicHican, Ann Arbor, Mich. ; 
A. H. Stockard, Director, University of Mich- 
igan Biological Station ; Summer Research at 
the University of Michigan Biological Sta- 
tion ; 2 years ; $15,100 

UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn.; Robert B. Howard, Associate Dean, 
The Medical School; Short Term Research 
by Medical Students ; 3 years; $12,000 

New Yorg University, New York, N. Y.; 
W. N. Hubbard, Jr., Associate Dean, New 
York University College of Medicine; Short 
Term Research by Medical Students; 3 
years; $12,000 

NORTHWESTERN UNIVERSITY, Evanston, ; 
Richard H. Young, Dean, The Medical School, 
Chicago, Ill. ; Short Term Research by Medi- 
cal Studente ; 3 years ; $12,000 

UNIVERSITY OF ROCHESTER, Rochester, N. Y. ; 
Donald G. Anderson, Dean, School of Medi- 
cine and Dentistry ; Short Term Research by 
Medical Students ; 3 years ; $12,000 
UNIVERSITY OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif. ; Frederick J. Moore, Research 
Committee, School of Medicine ; Short Term 
Research by Medical Students; 3 years; 
$12,000 

UNIVERSITY OF Texas, Austin, Tex. ; John B. 
Truslow, Executive Director, Medical Branch, 
Galveston, Tex.; Short Term Research by 
Medical Students ; 3 years ; $12,000 

TULANE UNIVERSITY OF LOUISIANA, New 
Orleans, La.; M. E. Lapham, Dean, The 
School of Medicine ; Short Term Research by 
Medical Students ; 3 years ; $12,000 
UNIVERSITY OF UTAH, Salt Lake City, Utah; 
Philip B. Price, Dean, College of Medicine ; 
Short Term Research by Medical Students ; 
8 years; $12,000 

VANDERBILT UNIVERSITY, Nashville, Tenn. ; 
John B. Youmans, Dean, The School of Medi- 


cine; Short Term Research Medical 
dents ; 3 years; $12,000 4 » 
UNIVERSITY OF WISCONSIN, Madison, Wi. 
F. EB. Shideman, Chairman, Committee on 
Scholarships and Fellowships of the Medica] 
School; Short Term Research by Medicg 
Students ; 3 years ; $12,000 

WoRCESTER FOUNDATION FOR EXPERIMENT, 
BroLocy, Shrewsbury, Mass.; Hudson 
land, Executive Director; Distilling Rg 
ment for Hazardous Volatile Solvents; | 
year ; $4,500 

YesHiva UNiversity, New York, N, y.. 
Marcus D. Kogel, Dean, Albert Binstei, 
College of Medicine ; Short Term Research by 
Medical Studente ; 8 years ; $12,000 


FACILITIES 


BoTaNnicaL SOCIETY OF AMERICA, INC., Pagg. 
dena, Calif.; F. W. Went, President; Feag. 
bility Study for Construction of a Controlled 
Environment Facility ; 1 year ; $20,200 

UNIVERSITY OF CaLIForNi4, Berkeley, Calif, 
Stanislavs Vasilevskis, Lick Observatory; 
Design of Equipment Consisting of an Auto. 
matic Machine for Measuring Astrographic 
Positions and Magnitudes; 1 year; $67,200 


Harvarp UNiIversiTY, Cambridge, Mag; 
Alfred S. Romer, Director, Museum of Com. 
parative Zoology ; Museum Facilities for Re 
search in Systematic Zoology and Paleontol. 
ogy; 5 years; $300,000 
UNIVERSITY OF Hawa, Honolulu, T. 
A. H. Banner, Acting Director ; Improvement 
of Research Facilities at the Hawaii Marine 
Laboratory ; 1 year ; $13,500 
INDIANA UNIVERSITY, Bloomington, 
Ralph EB. Cleland, Botany Department; 4 
Controlled Environment Room for Botanical 
Research ; 1 year ; $25,000 
Iowa State Coutvtecs, Ames, Iowa; R. M. 
Stewart, Department of Physics; Construc 
tion of a High Speed Digital Computer; 
1 year; $50,000 
MARINE BIOLOGICAL LABORATORY, Woods Hole, 
Mass.; Philip B. Armstrong, Director; Con- 
struction of a Research Building and of 
Housing for Basic Biological and Medical 
Sciences ; 3 years ; $544,250 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn.; S. EB. Warschawski, Department of 
Mathematics; Acquisition of a High Speed 
Digital Computer ; 1 year; $100,000 
UNIVERSITY OF OKLAHOMA, Norman, Okla; 
Gerald S. Tuma, School of Electrical Engi- 
neering; Construction of a High Speed 
Digital Computer ; 1 year ; $50,000 
UNIVERSITY OF Virginia, Charlottesville, Va. 
Horton H. Hobbs, Jr., Director ; Improve 
ment of Research Facilities at the Mountain 
Lake Biological Station; 1 year ; $5,200 
Lawrence R. Quarles, Dean of the School 
of Engineering; Research Reactor Facility; 
2 years; $150,000 
State COLLEGE oF WASHINGTON, Pullman, 
Wash.; Harold W. Dodgen, Department of 
Chemistry; Research Reactor Facility; 2 
years ; $300,000 
YaLy University, New Haven, Conn. ; Bdgat 
J. Boell, Department of Zoology; Facility 
for a Recirculating Sea-Water System; 1 
year ; $4,700 
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APPENDIX B 


Grants Other Than Research 


FiscaL YEAR 1958 


CONFERENCES IN SUPPORT OF 
SCIENCE 
AcADEMY OF NATURAL ScIENCES OF PHILA- 
Philadelphia, Pa.; Systematic Bi- 
ology in Private Institutions ; $4,200 
AmprICaAN INSTITUTE OF ARCHITECTS, Wash- 
on, D. C.; Conference on Basio Research 
in Architecture ; $6,000 
AwmeRICAN INSTITUTE OF BIOLOGICAL Sci- 
syces, Washington, D. C. 
The Physiological Relations Between Nu- 
cleus and Cytoplasm ; 1 week; $2,900 
Conference on Hatrachromosomal Here- 
dity; 5 days ; $3,600 
AmpricaN INSTITUTE CF ELECTRICAL EN- 
gmveprs, New York, N. Y.; Induatry-Uni- 
versity Oonference on Research on Electrt- 
cal Engineering ; $2,500 
AMBRICAN ORNITHOLOGIST’S UNION, Museum 
of Comparative Zoology, Harvard Univer- 
sity, Cambridge, Mass.; Recent Advances in 
Ornithological Research; $2,800 
AMERICAN PHYTOPATHOLOGICAL SOCIBTY, 
Connecticut Agricultural Experiment Sta- 
New Haven, Conn.; Symposium on 
Plant Pathology ; $3,400 
American Society or ENGINEERS, 
New York, N. Y.; Joint Meeting of the 
International Assoctation for Bridge and 
Structural Engineering and the Structural 
Division of the American Soctety of Civil 
Engineering ; $8,000 
BIOLOGICAL ABSTRACTS, Philadelphia, Pa.; 
Conference on U. 8. Scientific Abstracting 
and Indexing Services ; $11,400 


Biometric Society, Eastern North Ameri- 
can Region, Blacksburg, Va.; Fourth In- 
ternational Biometric Symposium on Bio- 
metric Genetics ; $2,500 


BiopHYSICAL SOciety, Cambridge, Mass. ; 
Symposia on the Structure and Function of 
Microsomal Particles and on the Nature of 
Muscle Protein ; $5,000 


University or CaLirorniA, Berkeley, Calif. 
Conference on the Awviomatio Method in 
Geometry and $17,250 
Symposium on Statistical Methods in 
Wave Propagation Investigations ; 


University or Cu1caco, Chicago, Ill. ; Con- 
foe on High Temperature Research ; 


UNIversiTy OF COLORADO, Boulder, Colo.; 
— on Engineering Science Research 


CouomBIA University, New York, N. Y. 
on Oelestial Mechanics; 


Symposium on Oomparative Endrocrinol- 
ogy; $14,800 
COUNCIL ON WAVE RESEARCH, Richmond, 
Calif.; Siwth International Oonference on 
Ooastal Engineering ; $5,000 
FEDERATION OF AMERICAN SOCIETIES FOR 
EXPERIMENTAL BioLocy, Washington, D. C.; 
International Symposium on Enzyme Chem- 
istry ; $10,000 
GENERAL ELectRic CompaNy, Schenectady, 
N. Y¥.; Conference on the Properties of 
Metale at Low Temperatures; $6,000 


GENETICS oF AMBpRICA, Madison, 
Wis.; Tenth International Congress of Ge- 
netics ; $20,000 

GENETICS Society OF AMERICA, Austin, Tex. ; 
Tenth International Congress of Genetica, 
Montreal, Canada; $26,000 


GeORGE WASHINGTON UNIVERSITY, Wash- 
ington, D. C.; Conference on Basic Research 
in Civil Engineering ; $2,700 

UNIVERSITY OF GroroiA, Athens, Ga.; Con- 
ference on Salt Marsh Research; $10,800 


UNIVERSITY OF ILLINOIS, Urbana, Ill.; Fun- 
damental Research in Plain Ooncrete; 
$8,400 
INDIANA UNIVERSITY FOUNDATION, Bloom- 
ington, Ind.; Hyperconjugation; 8 days; 
$2,000 
INTERNATIONAL UNION OF PURE AND APPLIED 
CHEMISTRY, Basel, Switzerland; 40th Meet- 
ing of the Executive Committee of the In- 
ternational Union of Pure and Applied 
Chemistry ; $5,000 
JOHNS HOPKINS UNIVERSITY, Baltimore, 
Md.; The Chemical Basis of Development ; 
1 week; $6,500 
Lone ISLAND BIOLOGICAL ASSOCIATION, 
Cold Spring Harbor, N. Y¥.; 28rd Cold 
Spring Harbor Symposium on Quantitative 
Biology; $6,500 
MARINE BIOLOGICAL LaBoraTORY, Woods 
Hole, Mass.; Symposium on Sulfur in Pro- 
teins ; $9,000 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass.; Conference for Course 
Content Studies in Mathematics; 2 days; 
$6,000 
MIDWEST RESEARCH INSTITUTE, Kansas City, 
Mo.; Small Angle X-ray Scattering From 
Metals ; $4,600 
MissourRI BOTANICAL GARDEN, St. Louis, 
Mo.; Taxonomic Consequences of Man's 
Activities ; $1,500 
NATIONAL ACADEMY OF SCIENCES—NATIONAL 
Researcn Councit, Washington, D. C. 

W. W. Atwood, Jr., Office of International 
Relations; A New International Council of 
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Scientific Unions Committee, “Special Com- 
mittee on the Contamination of Extra Ter- 
restrial Bodies (OCETEX)’’ ; $15,000 

Conference on Atmospheric Chemistry of 
Sulphur and Chlorine; $4,000 

Fracture Colloquium ; 4 days; $7,000 

International Congress of Radiation Ke 
search ; 6 days; $7,500 

Stopping Power Oonference ; $5,500 
RETINA FOUNDATION, Boston, -Mass.; Con- 
ference on the Structure of Mucopolysac 
charides ; $6,000 
UNIVERSITY OF ROCHESTER, Rochester, N. Y. 
International Oonference on Semiconduc- 
tors ; 5 days; $5,000 
Tue ROCKEFELLER INSTITUTB, New York, 
A Seminar Series on Developmental Bi 
ology ; $2,000 

Symposium on BHlementary Processes in 
Nerve Conduction and Muscle Contraction; 
$23,000 
Rutcers, THe UNIVERSITY, New 
Brunswick, N. J.; Conference on Biochemi- 
cal and Serological Characterization of Pro- 
teins ; $1,000 
Society FOR THE STUDY OF DEVELOPMENT 
AND GROWTH, Washington, D. C.; Seven- 
teenth Growth Symposium; 1 week; $5,700 


Society oF SysTeMaTIc ZooLocy, Chicago, 
Ill.; Two Hundred Years of Progress in 
Systematic Biology ; $2,500 


WASHINGTON UNIverRSITY, St. Louis, Mo.; 
The Midwest Conference on Theoretical 
Physics ; $1,500 

UNIVERSITY OF WISCONSIN, Madison, Wis. ; 
Analysis of Composite Radiation From Stel- 
lar Systems ; 1 day ; $980 


EDUCATION IN THE SCIENCES 


Academic-Year Institutes 


University or Curcaco, Chicago, Ill.; Aca- 
demic-Year Institute for High School 
Teachers of Mathematics; 10 months; 
$185,150 


UNIVERSITY OF COLORADO, Boulder, Colo. ; 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months ; $267,000 


Harvarp UNIversity, Cambridge, Mass. ; 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months ; $264,950 


UNIVERSITY OF ILLINOIS, Urbana, Ill.; Aca- 
demic-Year Institute for High School 
Teachers of Mathematics; 10 months; 
$260,000 


Iowa State Teacuers Cedar Falls, 
Iowa; Academic-Year Institute for High 
School Teachers of Science and Mathema- 
tics; 10 months; $260,000 


UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ; 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months; $265,000 


UNIVERSITY OF NoRTH CAROLINA, Chapel 
Hill, N. C.; Academic-Year Institute for 
High School Teachers of Srience and Mathe- 
matics ; 10 months; $266,800 


Oxn10 UNIversitTy, Columbus, Ohio: 
Academic-Year Institute For High School 


Teachers of Science and Mathematics; 1p 
months ; $247,100 
OKLAHOMA StTaTe UNIVERSITY, Stillwater 
Okla.; Academic-Year Institute for High 
School Teachers of Science and Math, 
matics ; 10 months; $265,000 


OrEGON STAaTB COLLEGE, Corvallis, 
Academic-Year Institute for High Behoo} 
Teachers of Science and Mathematicg: 10 
months ; $248,000 . 

PENNSYLVANIA STATE UNIVERSITY, Univer. 
sity Park, Pa.; Academic-Year Institute for 
High School Teachers of the Sciences; 19 
months ; $286,000 


UNIVERSITY OF PENNSYLVANIA, Philadel} 
Pa.; Academic-Year Institute for f, 
School Teachers of Science and Mathemg. 
tics; 10 months ; $265,500 

StaTe UNIVERSITY OF SOUTH Dakota, Ver. 
million, 8. Dak.; Academic-Year Institut, 
for High School Teachers of Science; 19 
months ; $250,000 


SyRACUSE UNIVERSITY, Syracuse, N, 
Academio-Year Institute for High School 
Teachers of Science ; 10 months ; $250,050 


UNIVERSITY OF Texas, Austin, Texas; Agog. 
demic-Year Institute for High School Teach. 
ers of Science and Mathematics ; 10 months: 
$270,000 
UNIVERSITY OF UTAH, Salt Lake City, Utah: 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months ; $265,000 


UNIVERSITY OF VIRGINIA, Charlottesville, Va,; 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months ; $260,000 

WASHINGTON UNIVERSITY, St. Louis, Mo,; 
Academic-Year Institute for High School 
Teachers of Science and Mathematica; 10 
months ; $269,950 


UNIVERSITY OF WISCONSIN, Madison, Wis,; 
Academic-Year Institute for High School 
Teachers of Science and Mathematics; 10 
months ; $261,000 


In-Service Institutes 


UNIVERSITY OF AKRON, Akron, Ohio; In 
Service Institute for Secondary School 
Teachers of Science; 10 months; $8,900 


AMERICAN UNIVERSITY, Washington, D. C.; 
In-Service Institute for Secondary School 
Teachers of Science and Mathematics; 10 
months ; $9,040 

ANTIOCH COLLEGE, Yellow Springs, Ohio; 
In-Service Institute for High School Teachers 
of Science and Mathematics; 10 months; 
$13,060 

ARIZONA STATE COLLEGE, Tempe, Ariz.; In- 
Service Institute for High Schoot Teachers 
of Science and Mathematics; 10 months; 
$9,740 

UNIVERSITY OF ARKANSAS, Fayetteville, Ark. ; 
In-Service Institute for High School and 
Junior High School Teachers of Mathe- 
matics ; 10 months ; $5,920 

BALL STATE TEACHERS COLLEGE, Muncie, 
Ind.; In-Service Institute for High School 
Teachers of Mathematics ; 10 months ; $9,500 
Boston Chestnut Hill, Mass. ; 
Service Institute for High School Teachers 
of Science and Mathematics; 10 months; 
$9,200 
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q Gueen STaTe UNIVERSITY, Bowl- 
Green, Ohio; In-Service Institute for 
High School Teachers of Science and Mathe- 
natics; 10 months ; $7,560 
Brown UNIVERSITY, Providence, R. 1.; In- 
service Institute for High School Teachers 
of Science and Mathematics; 10 months; 
750 
Mawe CoLLecs, Bryn Mawr, Pa.; In- 
service Institute for High School Teachers 
of Physics ; 10 months ; $11,370 
OF Burra.o, Buffalo, N. Y.; In- 
service Institute for High School Teachers 
of Mathematics ; 10 months ; $6,090 
UntveRSITY OF CALIFORNIA, Berkeley, Calif. ; 
In-Service Institute for Secondary School 
teachers of Mathematics, at Los Angeles; 
10 months ; $7,140 
COLLEGE OF COLUMBIA UNIVER- 
York, N. Y.; In-Service Institute 
for Teachers of Mathematics; 10 months; 
$10,080 
DantMouTH COLLEGE, Hanover, N. H.; In- 
Service Institute for High School Teachers 
of Chemistry and Biology ; 6 months ; $5,000 
University OF Denver, Denver, Colo.; In- 
Service Institute for High School Teachers 
of Biology, Chemistry and General Science ; 
10 months ; $11,500 
University oF Detroit, Mich. ; In- 
Service Institute for Secondary School 
Teachers of Mathematics ; 10 months ; $8,750 
DrakB UNIVERSITY, Des Moines, Iowa; In- 
Service Institute for Secondary School 
Teachers of Science and Mathematics; 10 
months ; $9,680 
Emory UNIVERSITY, Emory University, Ga. ; 
In-Service Institute for Secondary School 
Teachers of Mathematics and Sciences; 10 
months ; $13,000 
EVANSVILLE COLLEGE, Evansville, Ind.; IJn- 
Rervice Institute for Secondary School 
Teachers of Chemistry; 10 months; $4,380 
Fisk UNIVERSITY, Nashville, Tenn.; In- 
Service Institute for High School Teachers 
of Chemistry ; 10 months ; $4,730 
ForDHAM UNIVERSITY, New York, N. Y.; 
In-Service Institute for High School Teachers 
of Mathematics ; 10 months ; $4,350 
Grorce COLLEGE FOR TEACHERS, 
Nashville, Tenn.; In-Service Institute for 
High School Teachers of Physics ; 10 months ; 
$3,860 
WASHINGTON UNIVERSITY, Washing- 
ton, D. C.; In-Service Institute for High 
School Teachers of Chemistry; 10 months; 
$3,630 
Hampton INSTITUTE, Hampton, Va.; In- 
Service Institute for Secondary School 
Teachers of Science ; 33 weeks ; $5,000 
CoLLece, Hiram, Ohio; In-Service 
Institute for Secondary School Teachers of 
Mathematics ; 84 weeks ; $6,700 
CoLLEGR OF THE HOLY Cross, Worcester, 
Mass. ; In-Service Institute for High School 
Teachers of Mathematics ; 10 months ; $4,400 
ILLINOIS INSTITUTE OF TECHNOLOGY, Chicago, 
IL; ImService Institute for Secondary 
Teachers of Mathematics ; 88 weeks ; 
NORTHERN ILLINOIS UNIVERSITY, DeKalb, 
I; In-Service Institute for Secondary 
School Teachers of Science; 10 months; 
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IMMACULATE Heart CoLuLnGs, Los Angeles, 
Calif. ; In-Service Institute for High School 
Teachers of Science and Mathematics; 388 
weeks ; $7,250 

INCARNATE San Antonio, 
Tex.; In-Service Institute for High School 
Teachers of Biology and Chemistry; 35 
weeks ; $11,040 

INDIANA TEACHERS COLLEGE, Terre 
Haute, Ind.; In-Service Institute for High 
School Teachers of Science; 10 months; 
$5,820 

JoHNsS HOPKINS UNIVERSITY, Baltimore, 
Md.; In-Service Institute for High School 
Teachers of Science; 10 months; $9,000 


KaNsas STaTE TEACHERS COLLEGE, Emporia, 
Kans.; In-Service Institute for Secondary 
School Science and Mathematics Teachers ; 
10 months; $13,500 
WESTERN KENTUCKY State Bowl- 
ing Green, Ky.; In-Service Institute for 
High School Teachers of Science and Mathe- 
matics ; 10 months; $5,250 
Knox Galesburg, Ill.; In-Service 
Institute for Secondary School Teachers of 
Physics ; 10 months; $7,300 
Lone BeacH Stats Long Beach, 
Calif.; In-Service Institute for Secondary 
Teachers of Mathematics and Science; 10 
months; $5,550 
CENTENARY COLLEGE OF LOUISIANA, Shreve- 
port, La.; In-Service Institute for High 
School Teachers of Mathematics ; 10 months; 
$5,350 
UNIVERSITY OF LOUISVILLE, Louisville, Ky. ; 
In-Service Institute for High School Teachers 
of Mathematics ; 10 months; $6,400 
LoyoLa COLLEGE, Baltimore, Md. ; In-Service 
Institute for Secondary School Teachers of 
Science and Mathematice ; 10 months ; $5,140 
MARQUETTE UNIVERSITY, Milwaukee, Wis. ; 
In-Service Institute for Secondary School 
Teachers of Science; 10 months; $4,400 
MIAMI UNIveERSITY, Oxford, Ohio; In-Service 
Institute for Secondary School Teachers in 
the Biological Sciences ; 10 months; $6,800 
UNIVERSITY OF Coral Gables, Fla. ; 
In-Service Institute for High School Teach- 
pg of Science and Mathematics ; 10 months; 
,250 


EASTERN MICHIGAN COLLEGE, Ypsilanti, 
Mich, ; In-Service Institute for High School 
Teachers of Physics ; 10 months; $7,540 


MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED SCIENCE, East Lansing, 
Mich. ; In-Service Institute for High School 
Teachers of Science and Mathematica; 10 
months ; $5,900 


UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. ; In-Service Institute for High School 
Teachers of Physics ; 10 months; $6,000 


MONTCLAIR STATe COLLEGE, Montclair, N. J.; 
In-Service Institute for High School Teach- 
ers of Mathematics; 10 months; $6,180 


Morray State COLLEGE, Murray, Ky.; In- 
Service Institute for Teachers of Secondary 
School Science and Mathematics Teachers ; 
10 months; $6,700 


UNIVERSITY OF NEW Mexico, Albuquerque, 
N. Mex.; In-Service Institute for High 
School Science and Mathematics Teachers ; 
10 months; $5,720 
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New Yore Univmresity, New York, N. Y.; 
In-Service Institute for Secondary School 
Teachers of Mathematics ; 10 months ; $6,900 
In-Service Institute for High School 
Teachers of Earth Sciences; 10 months; 
$5,120 é 

State UNIVERSITY oF New York, Albany, 
N. Y.; In-Service Institute for Secondary 
School Teachers of Mathematica; 10 
months; $4,450 

NortH CAROLINA STATE COLLEGE OF AGRI- 
CULTURE AND ENGINEERING, Raleigh, N. C.; 
In-Service Institute for High School Teach- 
ere of Mathematics ; 10 months; $4,900 - 
Tue WOMmMAN’s COLLEGE OF THE UNIVERSITY 
or NortH CarO.ina ; Greensboro, N. C.; Jn- 
Service Institute for Secondary School 
Teachers of Science and Mathematics; 10 
months ; $6,100 

Notre Dame St. Louis, Mo.; In- 
Service Institute for Secondary School 
Teachers of Mathematics and Science; 10 
months ; $4,110 

UNIVERSITY OF OKLAHOMA RESEARCH INSTI- 
Norman, Okla.; In-Service Institute 
jor High School Teachers of Science and 
Mathematics ; 36 weeks ; $4,790 
UNIVERSITY OF OREGON, Eugene, Oreg.; In- 
Service Institute for Secondary School 
Mathematics Teachers; 10 months; $3,250 
UNIVERSITY OF PITTSBURGH, Pittsburgh, Pa. ; 
In-Service Institute for High School Science 
and Mathematics Teachers; 10 months; 
$13,400 

UNIVERSITY OF PuERTO RICO, Mayaguez, 
Puerto Rico.; In-Service Institute for Sec- 
ondary School Science and Mathematics 
Teachers ; 10 months; $10,370 


UNIVERSITY OF REDLANDS, Redlands, Calif. ; 
In-Service Institute for High School Teach- 
ers of Science; 10 months; $3,550 


Reep CoLugecs, Portland, Oreg.: In-Service 
Institute for High School Teachers of Sci- 
ence and Mathematics ; 10 months; $10,300 


St. AucusTINE’s Raleigh, N. C.; 
In-Service Institute for Secondary School 
Teachers of Mathematics ; 10 months ; $7,150 


Or St. THomas, St. Paul, Minn. ; 
In-Service Institute for Secondary School 
Teachers of Science and Mathematics; 10 
months; $11,500 


San Josp State Coitece, San Jose, Calif. ; 
In-Service Institute for High School Teach- 
ers of Science and Mathematics ; 10 months ; 
$9,120 


UNIversiTyY OF ScrRanTON, Scranton, Pa.; 
In-Service Institute for High School Teach- 
ers of Science; 10 months; $4,210 


SouTH DAKOTA SCHOOL OF MINES AND TECH- 
NOLOGY, Rapid City, 8. Dak.; In-Service In- 
stitute for Secondary School Teachers of 
Science ; 10 months; $9,300 

SoOuTHEASTERN COLLEGE, Durant, 
Okla.; In-Service Institute for Secondary 
School Teachers of Science and Mathematics ; 
10 months ; $4,550 

SourHern METHODIST UNIVERSITY, Dallas, 
Tex.; In-Service Institute for High School 
Teachers of Science and Mathematice; 10 
months ; $15,360 

SOUTHERN UNIVERSITY AND AGRICULTURAL 
AND MECHANICAL COLLEGE, Baton Rouge, 


La.; In-Service Institute for High 
Teachers of Science; 10 months; $5,839 
Spring Hitt Spring Hill, Ala: 
In-Service Institute for High School Teach, 
ers of Science and Mathematics ; 10 months: 
$5,440 
State UNIVERSITY TEACHERS COLLEGE, One. 
onta, N. Y¥.; In-Service Institute for High 
School and Junior High School Teachers of 
Mathematics ; 10 months; $5,700 


TEMPLE UNIVERSITY, Philadelphia, Pa.; Jy. 


_Service Inetitute for Secondary 


Teachers of Physics; 10 months; $7,009 
UNIVERSITY OF TENNESSEE, Knoxville, Tenn, 
In-Service Institute for Secondary Schoo 
Teachers of Science and Mathematics ; 19 
months ; $8,400 

AGRICULTURAL AND MECHANICAL COLLEGE OF 
Texa8, College Station, Tex. ; In-Service In. 
stitute for High School Teachers of Geo}. 
ogy ; 5 months ; $3,480 

UNIVERSITY OF UTAH, Salt Lake City, Utah: 
In-Service Institute for Junior and Senior 
High School Teachers of Mathematics; 19 
months ; $7,860 

State UNiversity, Logan, Utah; 
Service Institute for Secondary Schoo} 
Teachers of Mathematics ; 10 months; $7,950 


VILLANOVA UNIVERSITY, Villanova, Pa.; Jn. 
Service Institute for High School Teacher 
of Biology ; 10 months; $4,650 


UNIVERSITY OF VIRGINIA, Charlottesville, 
Va.; In-Service Institute for High School 
Teachers of Mathematics ; 10 months ; $4,400 
Stare COLLEGE OF WASHINGTON, Pullman, 
Wash. ; In-Service Institute for Junior and 
High School Teachers of Mathematics; 10 
months ; $4,900 

Warne STATE UNIVERSITY, Detroit, Mich,; 
In-Service Institute for Secondary School 
Teachers of Mathematics ; 10 months; $7,500 
WILLIAM JEWELL COLLEGE, Liberty, Mo.; In 
Service Institute for Secondary School Teach 
ers of Science; 10 months; $8,100 
UNIVERSITY OF WISCONSIN, Madison, Wis.; 
In-Service Institute for Secondary School 
Teachers of Mathematics and Science; 10 
months ; $12,550 


WORCESTER POLYTECHNIC INSTITUTE, 
Worcester, Mass.; In-service Institute for 
High School Teachers of Science; 10 months; 
$8,860 


Summer Institutes 


ADELPHI COLLEGE, Garden City, N. Y.; 
Summer Institute in Radiation Biology ond 
Chemistry for High School Teachers of So 
ence; 6 weeks, $45,800 


ALaBaMa COLLEGE, Montevallo, Ala,; Sum- 
mer Institute for High School Teachers of 
Science ; 6 weeks ; $55,600 


UNIVERSITY OF ALABAMA, University, Ala; 
Summer Institute for High School T 

of Science and Mathematics; 6 weeks; 
$53,700 


UNIVERSITY OF ALASKA, College, Alaska; 
Summer Institute for High School Teach 
ers of Science and Mathematics; 8 weeks; 
$68,500 

ALLEGHENY Meadville, Pa.; 
mer Institute for High School Teachers nh 
Sotence and Mathematica ; 8 weeks ; $58, 
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AmericaN UNIVERSITY, Washington, D. C.; 
summer Institute for High School Teachers 
of Chemistry and Physics ; 8 weeks; $64,600 
aytiocH COLLEGE, Yellow Springs, Ohio; 
summer Institute for High School Teachers 
of General Science ; 8 weeks; $80,600 
UNIVERSITY OF ARIZONA, Tucson, Ariz. ; Sum- 
mer Institute for High School Teachers of 
Science and Mathematics ; 5 weeks ; $42,450 
UsiversITY OF ARKANSAS, Fayetteville, 
+ Summer Institute for High School 

Teachers of Science and Mathematics; 6 
weeks ; $71,500 
UNIVERSITY, Atlanta, Ga.; Sum- 
mer Institute for High School Teachers of 
science and Mathematics ; 9 weeks ; $64,700 
Barton UNIVERSITY, Waco, Tex.; Summer 
Institute in Science and Mathematics and 
Radiation Biology for High School Teach- 
ers of Science and Mathematics; 8 weeks; 
$73,000 
powpoin CoLLEcE, Brunswick, Maine; Spe- 
cial Summer Institute for High School Phys- 
ics Teachers in the Program of the Physical 
Science Study Committee ; 6 weeks ; $51,550 
YOUNG UNIVERSITY, Provo, Utah; 
Summer Institute in Radiation Biology for 
High School Teachers of Science; 5 weeks; 
$12,300 
BrowN UNIveRSITY, Providence, R. I.; 
Summer Institute for High School Teachers 
of Science and Mathematics; 6 weeks; 
$50,700 
BUCKNELL UNIVERSITY, Lewisburg, Pa.; 
Summer Institute for High School Teachers 
of Science and Mathematics; 6 weeks; 
$51,150 
UNIVERSITY OF BUFFALO, Buffalo, N. Y.; 
Summer Institute for High School Teachers 
of Mathematics ; 4 weeks ; $39,800 
UNIVERSITY OF CALIFORNIA, Berkeley, Calif. 

Summer Institute for High School 
Teachers of Science and Mathematics, at Los 
Angeles ; 6 weeks ; $74,850 

Summer Institute for High School 
Teachers of Science ; 7 weeks, $120,550 

Summer Institute in Radioactivity and 
Biology for High School Teachers of 
Boiences ; 6 weeks ; $14,500 
COLLEGE, Northfield, Minn. ; Sum- 
ner Institute for High School Teachers of 
Mathematics ; 6 weeks, $50,650 


Cast INSTITUTE OF TECHNOLOGY, Cleveland, 
Ohio 


Summer Institute for High Schoot 
Teachers of Chemistry ; 6 weeks; $53,050 

Summer Institute for High School 
Teachers of Mathematics ; 6 weeks; $33,100 
University or CuicaGo, Chicago, Ill. ; Sum- 
mer Institute for High School Teachers of 
Mathematics ; 6 weeks ; $57,550 
CLakEMONT COLLEGR, Claremont, Calif.; 
Summer Institute for High School an 
Junior College Teachers of Biology and Gen- 
eral Science ; $48,550 
CLARKSON COLLEGE OF TECHNOLOGY, Pots- 
dam, N. Y.; Summer Institute for High 
School Teachers of Science and Mathe- 
matics; 8 weeks; $66,550 
Cousy Waterville, Maine ; Summer 
Inatitute for High School Teachers of 
Science and Mathematics ; 6 weeks, $49,400 
COLLEGE, Colorado Springs, Colo. 

Summer Institute for High School 


Teachers of Sotence and Mathematics; 8 
weeks ; $73,200 

Summer Institute for High School 
Teachers of Science; 8 weeks; $1,000 
UNIVERSITY OF COLORADO, Boulder, Colo. ; 
Summer Institute for High School Teachers 
of Science; 6 weeks; $45,100 
UNIVERSITY OF CONNECTICUT, Storrs, Conn. ; 
Summer Institute in Physics for High School 
Teachers of Physics; 6 weeks; $65,450 
CONVERSE COLLEGE, Spartanburg, 8. C.; 
Summer Institute for High School Teachers 
of Biology, Ohemistry, and Physics ; 8 weeks ; 
$72,650 
CORNELL UNIVERSITY, Ithaca, N. Y.; Sum- 
mer Institute in Earth Sciences for High 
Schoot Teachers of Science; 6 weeks; 
$53,250 


UNIVERSITY OF DELAWARE, Newark, Del.; 
Summer Inetitute for High School Teachers 
of Science and Mathematics; 6 weeks; 
$19,600 


UNIVERSITY OF Denver, Denver, Colo.; 
Summer Institute for High School Teachers 
of Science and Mathematics; 9 weeks; 
$45,500 

DILLARD UNIVERSITY, New Orleans, La.; 
Summer Institute for High School Teachers 
of Science ; 6 weeks ; $29,000 

DRAKE UNIVERSITY, Des Moines, Iowa; 
Summer Institute for High School Teachers 
of Science ; 6 weeks ; $47,100 

DvuKBE UNIVERSITY, Durham, N. C. 

Summer Institute for High School 
Teachers of Science and Mathematics and 
Elementary School Supervisors; 9 weeks; 
$97,900 

Summer Institute in Radiation Biology for 
High School Teachers of Science; 8 weeks; 
$19,000 
StTaTe UNIVERSITY, Tallahassee, 
Fla.; Summer Institute for High School 
Teachers of Science and Mathematics; 6 
weeks ; $75,800 
ForRDHAM UNIVERSITY, New York, N. Y.; 
Summer Institute for High School Teachers 
of Mathematics ; 6 weeks ; $47,050 
UNIVERSITY OF GrorGIa, Athens, Ga.; Sum- 
mer Institute for High School Teachers of 
Sctence and Mathematics ; 6 weeks ; $47,700 
HARVARD UNIVERSITY, Cambridge, Mass. ; 
Summer Institute in Nuclear Science and 
Biology for High School and College 
Teachers of Science ; 8 weeks ; $19,000 
UNIVERSITY OF Hawall, Honolulu, T. H.; 
Summer Institute for High School Teachers 
of Science and Mathematics; 8 weeks; 
$90,850 
HowarpD PayNeE Brownwood, Tex. ; 
Summer Institute for High School Teachers 
of Science and Mathematics; 6 weeks; 
$47,550 
HOWARD UNIVERSITY, Washington, D. C.; 
Summer Institute in Radiation Biology for 
High School Teachers of Science; 8 weeks; 
$19,000 
UNIVERSITY OF IDAHO, Moscow, Idaho; 
Summer Institute for High School Teachers 
of Science and Mathematics; 8 weeks; 
$63,050 
ILLINOIS WESLEYAN UNIVERSITY, Blooming- 
ton, Ill.; Summer Institute for High School 
Teachers of Science and Mathematics; 8 
weeks ; $63,700 
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UNIVERSITY oF ILLINOIS, Urbana, Ill.; Sum- 
mer Institute for College Teachers of Geol- 
ogy; 8 weeks ; $37,500 

InpriANA UNtversiTy, Bloomington, Ind.; 
Summer Institute for High School Teachers 
of Biology ; 6 weeks ; $33,400 
INTERAMERICAN UNIVERSITY or PvuERTO 
Rico, San German, Puerto Rico; Summer 
Institute for High School Teachers of Biol- 
ogy and General Science; 8 weeks; $57,750 
Iowa STATE COLLEGE OF AGRICULTURE AND 
MecHanic Arts, Ames, Iowa; Summer In- 
stitute for High School Teachers of Science 
and Mathematics ; 6 weeks ; $59,200 

Iowa Stats Teacuers Cedar Falls, 
Iowa; Summer Institute for Junior High 
School Teachers of General Science; 8 
weeks; $63,050 

KANSAS STATE TEACHERS COLLEGE, Emporia, 
Kans.; Summer Institute for High School 
Teachers of Science; 6 weeks ; $51,900 


UNIversiITy oF Kansas, Lawrence, Kans. ; 
Summer Institute for High School and Col- 
lege Teachers of Mathematics; 8 weeks; 
$74,700 

LAFAYETTE COLLEGE, Easton, Pa.; Summer 
Institute for High School Teachers of 
Chemistry and Physics ; 6 weeks; $25,100 
LOUISIANA STATE UNIVERSITY AND AGRICUL- 
TURAL AND MECHANICAL COLLEGE, Baton 
Rouge, La.; Summer Institute for High 
School Teachers of Science and Mathe- 
matics ; 9 weeks; $68,300 

MARQUETTE UNIVERSITY, Milwaukee, Wisc. ; 
Summer Institute for High School Teachers 
of Biology; 6 weeks; $43,550 

UNIVERSITY OF MaRYLAND, College Park, 
Md.; Summer Institute for High School 
Teachers of Science; 6 weeks ; $47,650 
MICHIGAN STATE UNIVERSITY OF AGRICUL- 
TURE AND APPLIED ScipNce, Hast Lansing, 
Mich. 

Summer Institute for High School Science 
Teachers ; 6 weeks; $51,000 

Summer Institute for Junior College 
Teachers of Science and Mathematics; 6 
weeks; $51,000 
NORTHERN MICHIGAN COLLEGE, Marquette, 
Mich. ; Summer Institute for High School 
Teachers of Science and Mathematics; 6 
weeks; $45,250 
WESTERN MICHIGAN COLLEGE, Kalamazoo, 
Mich.; Summer Institute for High School 
Teachers of Mathematics ; 6 weeks; $48,250 
UNIVERSITY OF MINNESOTA, Minneapolis, 
Minn. 

Summer Institute for High School Teach- 
ers of Chemistry, Mathematics and Physics ; 
8 weeks; $34,850 

Summer Institute for High School Teach- 
ers of Science and Mathematics ; 5 weeks; 
$55,950 

Special Summer Institute for High School 
Physics Teachers in the Program of the 
Physical Science Study Committee ; 8 weeks ; 
$60,300 
UNIVERSITY OF MISSISSIPPI, University, 
Miss.; Summer Institute for High School 
Teachers of Science and Mathematice; 11 
weeks; $128,350 
UNIVERSITY OF Missouri, Columbia, Mo.; 
Summer Institute for High School Teach- 
ers of Science and Mathematics; 8 weeks; 
$60,000 
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Montana State CoLiece, Bozeman, Mont. 
Summer Institute for High School ana og, 
lege Teachers of Chemistry; § Weeks: 
$41,400 4 
MONTANA STATE UNIVERSITY, Missoulg 
Mont. ; Summer Institute in Radiation Be 
ology and Biology for High School Teachers 
of Biology; 8 weeks; $36,100 

Morgan State Baltimore, 
Summer Institute for High School Teachers 


of Science and Mathematics; 8 Weekg: 
$63,700 
Murray COLLEGE, Murray, Ry. 


Summer Institute for High School Teachers 
of Science; 8 weeks; $75,450 
UNIVERSITY OF NEBRASKA, Lincoln, Nebr: 
Summer Institute for High School ang 
Junior High School Teachers of Science and 
Mathematics ; 8 weeks ; $35,600 


UNIVERSITY OF NEW HAMPSHIRE, Dy 

N. H.; Summer Institute for High School 
Teachers of Chemistry and Physics; 4 
weeks ; $73,350 


NEw Mexico HIGHLANDS UNIVERSITY, Las 
Vegas, N. Mex. ; Summer Institute for High 
School Teachers of Science; 8 weeks: 
$63,250 


UNIVERSITY OF NEW Mexico, Albuquer 

N. Mex.; Summer Institute in Radiation 
Biology for High School Teachers of Science: 
8 weeks ; $19,000 ; 


NorTH CAROLINA COLLEGE aT DvurHay 
Durham, N. C.; Summer Institute for High 
School Teachers of Science and Mathe. 
matics ; 6 weeks; $60,300 

UNIVERSITY OF NORTH CAROLINA, Chapel 
Hill, N. C.; Summer Institute for High 
School Teachers of Science and Math. 
matics ; 6 weeks; $72,200 


UNIVERSITY OF NoRTH Dakora, Grand Forks, 
N. Dak. ; Summer Institute for High School 
Teachers of Science and Mathematics; § 
weeks ; $62,300 


NORTHEAST MissouRI STATE TrACHERS 


COLLEGE, Kirksville, Mo. ; Summer Institute 


for High School Teachers of General Sei- 
ence ; 10 weeks ; $78,700 
NORTHWESTERN STATE COLLEGE, 
toches, La.; Summer Institute for High 
School Teachers of Biology and Chemistry; 
9 weeks ; $61,500 


UNIVERSITY OF NoTRE DAMB, Notre Dame, 
Ind.; Summer Inetitute for High School 
Teachers of Mathematics ; 7 weeks ; $96,600 


Oak RipGe INSTITUTE OF NUCLEAR STUDIES, 
Inc., Oak Ridge, Tenn. 

Summer Institute for High School Teach- 
ers of Science and Mathematics ; 4 weeks; 
$31,250 

Special Summer Institute for High School 
Teachers in the Program of the Physica 
Science Study Committee; 8 weeks; $46,700 
OBERLIN COLLEGE, Oberlin, Ohio; Summer 
Institute for High School Teachers of 
Mathematice ; 8 weeks ; $79,400 
OHIO UNIVERSITY, Athens, Ohio; Summer 
Institute for High School Teachers of 
Science and Mathematics ; 6 weeks ; $60,600 
OHIO WESLEYAN Delaware, 
Ohio; Summer Institute for High School 
Teachers of Science; 8 weeks; $54,000 
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or OKLAHOMA, Berman. Okla. ; 
Institute for High School Teachers 
at Science 8 weeks ; $42,500 
opecon State CoLLece, Corvallis, Oreg. 
Summer Institute for College Teachers of 
piology; 6 weeks ; $48,450 
Summer Institute for High School Teach- 
ers of Science and Mathematics; 8 weeks; 


$63,500 
University OF OREGON, Eugene, Oreg.; Sum- 
Institute for College Teachere of Biol- 
ogy; 8 weeks ; $29,000 
PENNSYLVANIA STATE UNIVERSITY, Univer- 
sity Park, Pa.; Summer Institute for High 
gehool Teachers of Science; 6 weeks; 
$49,300 
PNCETON UNIVERSITY, Princeton, N. J.; 
summer Institute for High School Teachers 
of Chemistry ; 6 weeks ; $7,500 
Uyiversity OF PuERTO Rico, Rio Piedras, 
puerto Rico; Summer Institute for High 
school Teachers of Science and Mathemat- 
ica; 6 weeks ; $52,650 
PurpUE RESEARCH FOUNDATION, Lafayette, 
Ind.; Summer Institute in Biology and Ra- 
diation Biology for High School Teachers 
of Science ; 8 weeks ; $80,100 
RayDOLPH-Macon WOMAN’S COLLEGB, Lynch- 
burg, Va.; Summer Institute for High 
School Teachers of Science and Mathemat- 
ics ; 6 weeks ; $60,450 
Portland, Oreg.; Special 
Summer Institute for High School Physics 
Teachers in the Program of the Physical 
Science Study Committee ; 7 weeks ; $47,000 
RENSSELAER POLYTECHNIC INSTITUTE, Troy, 
N. Y.; Summer Institute for High School 
Teachers of Science; 8 weeks; $110,250 
Ripon COLLEGE, Ripon, Wisc.; Summer In- 
stitute for High School Teachers of Science 
ond Mathematics ; 6 weeks; $33,500 
Rurcers, The State University, New Bruns- 
wick, N. J.; Summer Institute for High 
School Teachers of Mathematics; 6 weeks; 
$50,000 
§r. Louis University, St. Louis, Mo.; Sum- 
ner Institute for High School Teachers of 
Chemistry ; 6 weeks; $27,800 
San Jose State San Jose, Calif. ; 
Summer Institute for High School Teachers 
of General Science; 6 weeks; $46,750 
DakoTa State COLLEGE, Brookings, 
§. Dak.; Summer Institute for High School 
Teachere of Science and Mathematics; 8 
weeks ; $52,750 
State UNIveRSITY OF SOuTH Dakota, Ver- 
nillion, 8. Dak. ; Summer Institute for High 
School Teachers of Science and Mathemat- 
ics ; 8 weeks ; $62,400 
University OF SOUTHERN CALIFORNIA, Los 
Angeles, Calif.; Summer Institute for High 
School Teachers of Ohemistry; 6 weeks; 
$41,300 
SOUTHERN MerTHODIST UNIVERSITY, Dallas, 
Tex.; Summer Institute for High School 
Teachere of Science and Mathematics; 6 
weeks ; $37,800 
F. AusTiIN State CoLLecE, Na- 
cogdoches, Tex.; Summer Institute for High 
School Teachers of Science and Mathemat- 
ica; 6 weeks ; $52,200 
INSTITUTE OF TECHNOLOGY, Hobo- 
ken, N. J.; Summer Institute for High School 
Teachers of Science ; 6 weeks ; $57,050 
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TENNESSEE POLYTECHNIC INSTITUTE, Cookes- 
ville, Tenn.; Summer Institute for High 
School Teachers of Science and Mathemat- 
ics ; 8 weeks ; $69,600 

TEeExsS SOUTHERN UNIVERSITY, Houston, 
Tex.; Summer Institute for High School 
Teachers of Science and Mathematics; 12 
weeks ; $72,600 

UNIVERSITY OF Texas, Austin, Tex.; Sum- 
mer Institute for High School Teachers of 
Natural Science and Mathematics ; 6 weeks ; 
$48,300 

TurTs UNIVERSITY, Medford, Mass.; Sum- 
mer Institute for High School Teachers of 
Science and Mathematics ; 6 weeks; $49,650 
TUSKEGEE INSTITUTE, Tuskegee Institute, 
Ala.; Summer Institute for High School 
Teachers of Chemistry ; 8 weeks; $54,300 
Union COLLEGE, Schenectady, N. Y.; Sum- 
mer Institute for High School Teachers of 
Science and Mathematice ; 6 weeks; $50,250 


Utag State University, Logan, Utah; Sum- 
mer Institute for High School Teachers of 
Chemistry, Physics and Mathematics; 10 
weeks ; $62,750 
UNIVERSITY OF VERMONT AND STATE AGRI- 
CULTURAL COLLEGE, Burlington, Vt.; Sum- 
mer Institute for High School Teachers of 
Mathematics ; 7 weeks ; $57,000 
VIRGINIA POLYTECHNIC INSTITUTE, Blacks- 
burg, Va. ; Summer Institute for High School 
Teachers of Science; 8 weeks; $61,200 
VirGiInta COLLEGE, Petersburg, Va.; 
Summer Institute for High School Teachers 
of General Science; 6 weeks; $52,250 
STATE COLLEGE OF WASHINGTON, Pullman, 
Wash.; Summer Institute for High School 
Teachere of Science and Mathematics; 8 
weeks ; $63,900 
WAYNE StTaTeE UNIVERSITY, Detroit, Mich.; 
Summer Institute in Radiation Biology for 
High School Teachers of Science; 8 weeks; 
$19,000 
WESLEYAN UNIVERSITY, Middletown, Conn. ; 
Summer Institute for High School Teachers 
of Science and Mathematics; 6 weeks; 
38,700 
WEST VIRGINIA UNIVERSITY, Morgantown, 
W. Va.; Summer Institute for High School 
Teachers of Science and Mathematics; 6 
weeks ; $47,450 
WILLIAMS COLLEGE, Williamstown, Mass. ; 
Summer Institute for Junior College and 
College Teachera of Biology; 6 weeks; 
$41,600 
UNIVERSTY OF WISCONSIN, Madison, Wisc. ; 
Summer Institute for High School Teachers 
of Mathematics ; 8 weeks ; $72,900 
WORCESTER POLYTECHNIC INSTITUTE, 
Worcester, Mass.; Summer Institute for 
High Schoot Teachers of Physics; 6 weeks; 
$38,900 
UNIVERSITY OF WYOMING, Laramie, Wyo. 
Summer Institute in Biology and Radia- 
tion Biology for High School Teachers of 
Biology ; 8 weeks; $72,600 
Summer Institute for High School Teach- 
ers of Mathematics ; 8 weeks; $68,100 


Other 

ALFRED LANDE, Ohio State University, Co- 
lumbus, Ohio; A New Approach to the 
Teaching of Quantum Mechanics ; 4 months; 


$1,000 
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AmpricaN ASTRONOMICAL Society, Pasa- 
dena, Calif. 

Visiting Astronomers; 1 year; $11,025 

Visiting Professors in Astronomy ; 1 year ; 
$17,000 
CHEMICAL Society, Washington, 
D. C.; Visiting Scientists ; 1 year ; $19,550 
AMERICAN INSTITUTE OF BIOLOGICAL ScI- 
ENCES, Washington, D. C. 

Eoperimental TV-Films in Undergraduate 
Biology ; 1 year; $47,800 

Visiting Biologists ; 1 year; $25,415 
AMERICAN INSTITUTE OF PHysics, New York, 

Visiting Scientists Program in Physics ; 
1 year ; $28,900 

Visiting Scientists to High Schools Pro- 
gram in Physics ; 1 year ; $24,265 
AMERICAN PHYSIOLOGICAL SocizeTy, Wash- 
ington, D. C.; Workshop on the Teaching of 
Undergraduate Physiology; 10 days ; $8,155 
AMERICAN Society oF ZooLocists, Chicago, 
Ill.; A Refresher Course Dealing With Re- 
cent Advances in the Biology of Protozoa; 
2 days; $3,500 
BRANDEIS UNIVERSITY, Waltham, Mass. ; 
Brandeis University Institute in Photo- 
biology ; 6 weeks ; $8,000 
UNIVERSITY OF CALIFORNIA, Berkeley, Calif. ; 
Summer Oonference for Teachers of Astron- 
omy ; 6 weeks ; $20,700 
Casp INSTITUTE OF TECHNOLOGY, Cleveland, 
Ohio; Pilot Course in Process Inatrumen- 
tation and Automatic Control for Post-High 
School Engineering Teachers; 3 weeks; 
$12,000 
UnNiversiTy or Caicaco, Chicago, Ill. ; Sum- 
mer Workshop for Introducing Qualified 
Science Students to the Field of Meteorol- 
ogy ; 4 weeks ; $14,400 
UNIVERSITY OF CoLoRapDO, Boulder, Colo. ; 
In-Service Program for Elementary School 
Teachers ; 82 weeks ; $1,125 
CoLuMBIA University, New York, N. Y.; 
Summer Program for Secondary School Sci- 
ence Teachers ; 2 months; $19,550 
CRANBROOK INSTITUTE OF ScIENCE, Bloom- 
field Hills, Mich.; A Symposium on the Edu- 
cational Use of Projection Planetaria; 3 
days ; $7,000 
EDUCATIONAL TESTING Service, Princeton, 
N. J.; Horizons of Science; 6 months; 
$45,550 
Fiorina STATE UNIVERSITY, Tallahassee, 
Fla.; Mathematics Summer Camp for High 
School Students ; 6 weeks ; $9,300 
Gutr Coast RESEARCH LABORATORY, Ocean 
Springs, Miss.; Support for Teachere in 
Biology and Geology ; 8 weeks ; $8,000 
INDIANA UNIVERSITY FOUNDATION, Blooming- 
ton, Ind.; High School Science Students In- 
stitute; 2 weeks; $6,560 
UNIVERSITY OF Kansas, Lawrence, Kans. ; 
Science and Mathematics Camp; 3 weeks; 
$8,500 
UNIVERSITY OF MARYLAND, College Park, 
Md.; A Summer Institute on Junior High 
School Mathematics ; 4 weeks ; $20,000 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass. 

Curriculum Workshop in Electrical Engt- 
neering Education ; 10 days ; $7,500 

The Teaching of Physical Science in the 
Secondary Schools ; 1 year ; $500,000 


MATHEMATICAL ASSOCIATION OF Americ, 
Buffalo, N. Y. 

Production of Films for Impro 
legiate Mathematical Instruction ; ra 
$49,000 

A Pilot Program of Visiting Lectureship, 
to Secondary Schools ; 2 years; $47,700 

Program Review and Action Planning 
Meeting ; 6 weeks ; $7,500 
MEDICAL COLLEGE OF VIRGINIA, Rich 
Va.; Research Activities and Science Teach. 
ing in the Undergraduate Institutions of 
Virginia ; 2 days ; $5,650 
UNIVERSITY OF MICHIGAN, Ann Arbor, Mich,- 
Conference on the Teaching of Physics iy 
the High Schools ; 5 days; $5,750 
NATIONAL ACADEMY OF SCIENCES—Nationa, 
RESEARCH CoUNCIL, Washington, D. 

Completion of the Preparation of a Num. 
ber of Publications for Biologists ; 7 months: 
$16,675 

Prototype Poster Exhibit; 6 months: 
$25,000 
NATIONAL BUREAU OF STANDARDS, Washing. 
ton, C.; Training Program in Numerical 
Analysis for Senior University Staff; 4 
months ; $63,600 
NaTIONAL ScreNCE TEACHERS ASSOCIATION 
Washington, D. C.; Exploratory Conference 
on Science in the Elementary School; 3 
days; $4,860 
Oak RipcE INSTITUTE OF NUCLEaR 
Inc., Oak Ridge, Tenn.; Program of Assist. 
ance to Science Teaching in Secondary 
Schools ; 1 year; $116,025 
OHIO ACADEMY OF ScIENCE, Akron, Ohio; 4 
Symposium on Trends in the Teaching of 
College General Chemistry; 3 days; $400 
OKLAHOMA STATE UNIVERSITY, Stillwater, 
Okla.; Symposia in Conjunction With the 
Southern Regional Graduate Summer S8e- 
sion in Statistics; 6 weeks; $5,300 
UNIVERSITY OF OREGON, Bugene, Oreg,; 
Workshop for High School Science and 
Mathematics Teachers ; 1 year ; $2,210 
UNIVERSITY OF PUERTO Rico, Rio Piedras, 
Puerto Rico; Combined Twelve-Month In 
Service and Summer Institute for High 
School Teachers of Science and Mathe 
matics ; 49 weeks; $72,900 
PurDUB UNIVERSITY, Lafayette, Ind.; Im 
provement and Analysis of a Master's Pro- 
gram To Prepare Retiring Military Officers 
To Teach Basic Courses in Mathematics in 
Colleges and Universities ; 1 year; $7,000 
ROCHESTER INSTITUTE OF TECHNOLOGY, Roch- 
ester, N. Y.; Follow-Up Survey of Graduates 
of Rochester Institute of Technology; 6 
months; $800 
UNIVERSITY OF RocHgEstTER, Rochester, N. Y.; 
A Summer Science Workshop for Elementary 
School Teachera-Coordinators; 6 weeks; 
$45,000 
Science Service, Washington, D. C.; 
Science Clubs of America; 1 year; $25,000 
WALDEMAR MEDICAL RESEARCH FOUNDATION, 
Inc., Port Washington, N. Y.; An Bapert 
mental Program To Supplement the Train- 
ing of High School Students in the Biological 
Sciences ; 8 months; $7,600 
WESLEYAN UNIVERSITY, Middletown, Cont. ; 
Conference for the Examination of New or 
Modified Approaches to the Teaching of 
Chemistry ; 10 days; $15,675 
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WesTeRN SOCIETY OF ENGINEERS, Chicago, 
: National Conference on Problems of 
Higher Education in Science and Engineer- 
ing; 3 days; $6,050 
UNIVERSITY OF WISCONSIN, Madison, Wis. ; 
A Demonstration Clase for Highth Grade 
students To Be Held in Connection With 
National Science Foundation Summer 
Institute ; 6 weeks ; $500 


yaLe UNIVERSITY, New Haven, Conn. ; School 
Mathematics Study Group; 1 year ; $100,000 


THE PRESIDENT’S COMMITTEE ON 
SCIENTISTS AND ENGINEERS 


NaTionaL ACADPMY OF SCIENCES—NATIONAL 
RespancH CouNciL, Washington, D. C.; 
Howard L. Bevis, Chairman; The Presi- 
dent's Committee on Scientists and Engi- 
neers; 11 months ; $120,000 


POLICY STUDIES 


University OF CHIcaAGo, Chicago, Ill.; Sur- 
vey of Research Potential and Training in 
the Mathematical Sciences; 18 months; 
$2,500 

UntversiTY OF NoRTH CAROLINA, Chapel Hill, 
N. C.; Editing, Printing and Distribution of 
Sig Final Reports and a Summary Report 
of a Study of Scientific Activities in Six 
State Governments ; 10 months; $7,000 


SCIENTIFIC MANPOWER 


INSTITUTE OF BroLoGcicaL Sci- 
pxces, Washington, D. C.; Maintaining the 
National Register of Scientific and Tech- 
nical Personnel in the Field of Biology; 1 
year ; $34,500 

AMBRICAN INSTITUTE OF PHysiIcs, New York, 
N. Y.; Maintaining the National Register 
of Scientific and Technical Personnel in the 
Fields of Physics and Astronomy ; 9 months ; 
$15,000 


AMBRICAN PSYCHOLOGICAL ASSOCIATION, 
Washington, D. C.; National Register of 
Scientific and Technical Personnel in Peay- 
chology; 2 years; $6,350 


Evomnerrs Joint CouNciL, New York, N. Y.; 
Maintaining the National Register of Scien- 
tifie and Technical Personnel in the Field 
of Engineering ; 1 year ; $20,000 
NavTionaAL ACADEMY OF ScIENCES—NATIONAL 
ResparcH COUNCIL, Washington, D. C, 
Maintaining the National Register of 
Scientific and Technical Personnel in the 
Earth Sciences ; 1 year ; $24,000 
Doctorate Survey ; 6 months; $6,776 


ATTENDANCE AT 
MEETINGS 


INTERNATIONAL 


Annual Meeting Commission on Education 
of International Institute of Refrigeration, 
Paris, France: W. R. Woo.kicH, University 
of Texas, Austin, Tex. 


Australian and New Zealand Association for 
the Advance of Science Symposium on Wood 


41502 O—59——-13 
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Anatomy, Adelaide, Australia; F. M. Scorr, 
University of California, Los Angeles, Calif. 
Commission on Proteins of the International 
Union of Pure and Applied Chemistry, 
Vienna, Austria: 

H. NEURATH, University of Washington, 
Seattle, Wash. 

J. W. WILLIAMS, University of Wisconsin, 
Madison, Wis. 
Conference on Interactions in Ionic Solu- 
tions, Oxford, England: 

H. S. FRANK, University of Pittsburgh, 
Pittsburgh, Pa. 

W. R. GILKeRSON, University of South 
Carolina, Columbia, S. C. 

H. S. Hagnep, Sterling Chemistry Lab- 
oratory, New Haven, Conn. 
Conference on Magnetism, Grenoble, France: 
R. M. Bozortu, Bell Telephone Laborato- 
ries, Inc., Murray Hill, N. J. 
Conference on Physical Problems of Atomic 
and Molecular Spectroscopy, Moscow, Rus- 
sia: G. H. Dirks, Johns Hopkins University, 
Baltimore, Md. 
Configurations and Interactions of Macro- 
molecules and Liquid Crystals, London, 
England: 8. A, Rice, University of Chicago, 
Chicago, Ill. 
Cryogenic Physics Meeting of Internationa) 
Institute of Refrigeration, Delft, Nether- 
lands: F. G. Brickweppp, Pennsylvania 
State University, University Park, Pa. 


Eighth Annual International Conference on 
High Energy Physics, Geneva, Switzerland: 

R. P. Feynmen, California Institute of 
Technology, Pasadena, Calif. 

A. KLEIN, University of Pennsylvania, 
Philadelphia, Pa. 

J. SCHWINGER, Harvard University, Cam- 
bridge, Mass. 

C. N. YANG, Institute for Advanced Study, 
Princeton, N. J. 


Enzyme Commission of the International 
Union of Biochemistry, Vienna, Austria: 
A. L. LEHNINGER, Johns Hopkins School of 
Medicine, Baltimore, Md. 


Fifteenth International Zoological Congress, 
London, England; E. G. Butter, Princeton, 
University, Princeton, N. J. 


Fifth Congress of the International Asso- 
ciation of Quaternary Research, Madrid- 
Barcelona, Spain: 

C. EmIciaAni, University of Miami, Coral 
Gables, Fla. 

J. B. Grirrin, University of Michigan, 
Ann Arbor, Mich. 

E. B. Leopotp, U. S. Geological Survey, 
Denver, Colo. 

H. E. Wricut, Jr., University of Min- 
nesota, Minneapolis, Minn. 


First International Conference for Insect 
Pathology and Biological Control, Prague, 
Czechoslovakia: E. A. STEINHAUS, Univer- 
sity of California, Berkeley, Calif. 
First International Congress of the Society 
of Bioclimatology and Biometeorology, Vi- 
enna, Austria: 

N. L. Mintz, Brandeis University, Wal- 
tham, Mass. 

T. L. NOFFSINGER, Purdue University, La- 
fayette, Ind. 

R. B. Piatt, Emory University, Emory 
University, Ga. 
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Fourth International Conference on Soil 
Mechanics and Foundation Bngineering, 
London, England: 

A. R. Jumrxis, Rutgers. The State Unit- 
versity, New Brunswick, N. J. 

G. A. LeonarDs, Purdue University, La- 
fayette, Ind. 

R. B. Peck, University of Illinois, Urbana, 
Ill. 


Fourth International Congress of Bio- 
chemistry, Vienna, Austria: AMERICAN 
CuemicaL Society, Philadelphia, Pa. 
(American Biochemists) 


Fourth International Ethological Confer- 
ence, Freiburg, Germany : 

F. A. Beacu, Yale University, New 
Haven, Conn. 

K. D. Roeper, Tufts University, Medford, 
Mass. 


General Assembly of the International 
Union of Pure and Applied Physics, Rome 
Italy. 

R. H. Bott, Massachusetts Institute of 
Technology, Cambridge, Mass. 

R. B. Bropg, University of California, 
Berkeley, Calif. 

H. H. Nigeusen, Ohio State University, 
Columbus, Ohio. 

J. H. Van VLeEcK, Harvard University, 
Cambridge, Mass. 
International Association of Limnology, 
Venice, Italy: J. Hepcrrtn, College of the 
Pacific, Marin County, Calif. 


International Commission for the Nomen- 
clature of Cultivated Plants, London, Eng- 
land: M. G. Weiss, U. S. Department of 
Agriculture, Beltsville, Md. 
International Conference on Coordination 
Compounds, Rome, Italy: 

J. C. Battar, Jr., University of Illinois, 
Urbana, Ill. 

F. Northwestern University, 
Evanston, 


International Conference on Elementary 
Particles, Padua, Italy: 

J. ASHKIN, Carnegie Institute of Tech- 
nology, Pittsburgh, Pa. 

H. PriMakorr, Washington University, 
St. Louis, Mo. 


International Conference of the Inter- 
national Pharmaceutical Federation, Brus- 
sels, Belgium: SPECIAL LIBRARIES ASSOCIA- 
TION, Squibb Institute for Medical Research, 
New Brunswick, N. J. 


International Conference on Nuclear Struc- 
ture, Rehovoth, Israel: L. Wuitets, Los 
Alamos Scientific Labortary, Los Alamos, 
N. Mex. 


International Congress of Mathematicians, 
Edinburgh, Scotland: 

A. A. ALBERT, University of Chicago, Chi- 
cago, Ill. 

R. D. ANDERSON, Louisiana State Univer- 
sity and Agricultural and Mechanical Col- 
lege, B.ton, Rouge, La. 

R. H. Brno, Institute for Advanced Study, 
Princeton, N. J. 

R. Bott, University of Michigan, Ann 
Arbor, Mich. 

R. H. Bruck, University of Wisconsin, 
Madison, Wis. 

8. CHEeRN, University of Chicago, Chi- 
cago, Ill. 

K. L. Cuune, Syracuse University, Syra- 
cuse, N. Y. 


A. CuurcH, Princeton University, Pring. 
ton, N. J. 

H. F. Fear, Columbia University, Ney 
York, N. Y. 

S. H. Goutp, American Mathematical go. 
ciety, Providence, R. I. 

J. G. Kemeny, Hanover, N. H. 

S. C. KLEepne, University of Wisconsin, 
Madison, Wis. 

D. H. Lenmer, University of California, 
Berkeley, Calif. 

T. MaTsusKA, Northwestern University 
Evanston, Iil. 

J. W. Mitner, Mathematical Institute, 
Oxford, England. 

BE. E. Morsn, University of Michigan, Any 
Arbor, Mich. 

M. NaGatTa, Harvard University, 
bridge, Mass. 

J. NASH, Massachusetts Institute of Tech. 
nology, Cambridge, Mass. 

C. L. Perry, Stanford Research Institute 
Menlo Park, Calif. 

W. Rubin, University of Rochester, Roch. 
ester, N. Y. 

M. M. Scuirrer, University of Amster. 
dam, Amsterdam, Holland. 

E. H. Spanier, University of Chicago 
Chicago, Il. 4 

A. TARSKI, University of California, 
Berkeley, Calif. 

W. J. TrJiTzNsKY, University of Illinois, 
Urbana, Ill. 

H. C. Wano, Northwestern University 
Evanston, Ill. 
Cornell University, Ithaca, 
O. ZABRISKI, Harvard Universi 
bridge, Mass. 
International Federation of Electron Micro- 
scope Societies, Berlin, Germany: 

T. F. ANDERSON, Maloney Clinic, Philadel. 
phia, Pa. 

C. Morcan, Columbia University, New 
York, N. Y. 

E. MUELLER, Pennsylvania State Univer. 
sity, University Park, Pa. 

K. R. Porter, The Rockefeller Institute, 
New York, N.Y. 

F. O. ScuMitTtT, Massachusetts Institute 
of Technology, Cambridge, Mass. 

H. Swirt, University of Chicago, Chi- 
cago, Ill. 

J. H. L. Watson, Edsel B. Ford Institute 
for Medical Research, Henry Ford Hospl- 
tal, Detroit, Mich. 


International Geographical Union Regional 
Conference, Tokyo, Japan: 

W. G. McInTIRB, Louisiana State Uni- 
versity and Agricultural and Mechanical 
College, Baton Rouge, La. 

G. B. Cressey, Syracuse University, Syra- 
cuse, N. Y. 

International Institute of Refrigeration, 
Moscow, Russia: C. F. Kayan, Columbia 
University, New York, N. Y. 
International Institute of Welding, Vienna, 
Austria: R. D. Stout, Lehigh University, 
Bethlehem, Pa. 

International Symposium on Atmospheric 
Diffusion and Air Pollution, Oxford Bng- 
land: 

H. E. Cramer, Massachusetts Institute of 
Technology, Round Hill Field Station, 
South Dartmouth, Mass. 

A. J. Haacen-Smit, California Institute 
of Technology, Pasadena, Calif. 
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tional Symposium on Macromolecular 

Prague, Czechoslovakia : 

H. Morawetz, Polytechnic Institute of 
prooklyn, Brooklyn, N. Y. 

R. SimHA, New York University, New 
york, N. 

R. 8. STEIN, University of Massachusetts, 
Amherst, Mass. 
International Symposium on Passivity, 
Darmstadt, Germany : 

N. HacKkmeRMAN, University of Texas, Aus- 
tin, Tex. 

H. H. Untic, Massachusetts Institute of 
Technology, Cambridge, Mass. 


Kamerlingh Onnes Conference in Low Tem- 
perature Physics, Leiden, Netherlands: 

R. M. BozortH, Bell Telephone Labora- 
tories, Inc., Murray Hill, N. J. 

F. G. Brickweppe, Pennsylvania State 
University, University Park, Pa. 

L. N. Coopger, Ohio State University, Co- 
lumbus, Ohio. 

R. P. FeynMEN, California Institute of 
Technology, Pasadena, Calif. 

BE. F. HAMMEL, Jr., Los Alamos Scienti- 
fic Laboratory, Los Alamos, N. Mex. 


Meeting of Commission on National Atlases 
of the International Geographical Union, 
Moscow, Russia: C. P. Barnes, U. 8. De- 
partment of Agriculture, Washington, D. C. 


Meeting of Joint Commission on Spectros- 
copy, Moscow, Russia: R. 8. MULLIKIN, Uni- 
versity of Chicago, Chicago, Ill. 


Ninth International Astronautical Congress, 
Amsterdam, Holland: A. MIELB, Purdue Uni- 
versity, Lafayette, Ind. 


Ninth Pacific Science Congress, Bangkok, 
Thailand : 

T. P. BANK, II, University of Michigan, 
Ann Arbor, Mich. 

M. R. Brittan, Sacramento State College, 
Sacramento, Calif. 

F, B. Ecter, Aton Forest, Norfolk, Conn. 

G. W. Grace, Yale University, New Haven, 
Conn. 

J. H. JoHNsOoN, Colorado School of Mines, 
Golden, Colo. 

H. PoPpenog, University of Florida, Gaines- 
ville, Fla. 

P. C. Sitva, University of Illinois, Ur- 
bana, Ill, 

H. 8. Swinote, Alabama Polytechnic In- 
stitute, Auburn, Ala. 

I, B. Hyattsville, Md. 


Occipital Lobe Function, Freiburg, Germany : 
H. TevBerR, New York University of Medi- 
cine, New York, N. Y. 


Seventh International Congress of Micro- 
biology, Stockholm, Sweden: AMERICAN IN- 
STITUTE OF BIOLOGICAL SciBNCES, Washing- 
ton, D. C. (partial support of 16-20 Amert- 
can microbiologists). 


Sixth International Conference on Low Tem- 


perature Physics, Leiden, Netherlands: C. F. 
Squire, Rice Institute, Houston, Tex. 
Solvay Conference, Brussels, Belgium : 
A. R. SANDacE, Carnegie Institution of 
Washington, Pasadena, Calif. 
H. SHaPpLey, Harvard University, Cam- 
Mass. 


Special Session of the International Statis- 
tical Institute, Brussels, Belgium : 


G. M. Cox, North Carolina State College 
of Agriculture and Engineering, Raleigh, 
N.C 


B. B. Day, Washington, D. C. 

Summer School on Information Theory, 
Varenna, Italy: 

W. Lee, Massachusetts Institute of 
Technology, Cambridge, Mass. 

E. B. NEwMAN, Harvard University, Cam- 
bridge, Mass. 

Symposium on Microchemistry, Birmingham, 
England : 

A. A. BENEDETTI-PICHLER, Queens College, 
Flushing, N. Y. 

F. J. Wetcuer, Indiana University, 
Bloomington, Ind. 

P. W. West, Louisiana State University 
and Agricultural and Mechanical College, 
Baton Rouge, La. 

Symposium on Rarefied Gas Dynamics, Nice, 
France: M. Z. v. KrzyYwosBLock1, University 
of Illinois, Urbana, Il. 

Symposium on the Utilization of Nitrogen 
and its Compounds by Plants, Reading, 
England : 

F. C. Stewarp, Cornell University, Ithaca, 

G. C. Wesster, Ohio State University, 
Columbus, Ohio. 

Tenth Assembly of the International Astro- 
nomical Union, Moscow, Russia: 

L. H. ALLER, University of Michigan, Ann 
Arbor, Mich. 

B. F. CaARPenter, University of Arizona, 
Tucson, Ariz. 

T. GoLp, Harvard College Observatory, 
Cambridge, Mass. 

G. E. Kron, University of California, 
Mt. Hamilton, Calif. 

G. P. Kurper, Yerkes Observatory, Wil- 
liams Bay, Wis. 

D. Layzer, Harvard College Observatory, 
Cambridge, Mass. 

J. NEYMAN, Statistical Laboratory, Cam- 
bridge, England. 

E. K. Cincinnati Observatory, Cin- 
cinnati, Ohio. 

W. O. Roperts, University of Colorado, 
Boulder, Colo. 

M. SCHWARZSCHILD, Princeton University 
Observatory, Princeton, N. J. 

C. K. Seyrert, Vanderbilt University, 
Nashville, Tenn. 

P. VAN DE KAMP, Swarthmore College, 
Swarthmore, Pa. 


Third International Congress on Prestres- 
sing, Berlin, Germany: T. Y. Lin, University 
of California, Berkeley, Calif. 
Thirtieth Session of the International Sta- 
tistical Institute, Stockholm, Sweden: 

J. CORNFIELD, National Institutes of 
Health, Bethesda, Md.: 

J. H. CUMBERLAND, University of Mary- 
land, College Park, Md. 

E. Luxacs, Catholic University of Amer- 
ica, Washington, D. C. 
Thirty-Third International Congress of 
Americanists, San Jose, Costa Rica: 

M. S. EpmMonpson, Tulane University of 
Louisiana, New Orleans, La. 

D. W. Laturap, Harvard University, Cam- 
bridge, Mass. 

BE. B. RIcKETSON, Tulane University of 
Louisiana, New Orleans, La. 

P. B. TarLor, JR., Tulane University of 
Louisiana, New Orleans, La. 
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Twelfth Annual Congress of the Interna- 
tional Science Film Association, Moscow, 
Russia: R. H. WHALEY, National Academy 
of Sciences—National Research Council, 
Washington, D. C. 
Twelfth International Ornithological Con- 
gress, Helsinki, Finland: 

P. H. BaLpwin, Colorado State Univer- 
sity, Fort Collins, Colo. 

D. S. Farner, State College of Washing- 
ton, Pullman, Wash. 

M. H. Moyn1HaN, Smithsonian Institution, 
Washington, D. C. 

R. 8. Patmer, New York State Museum 
and Science Service, Albany, N. Y. 

Cc. G. Srptey, Cornell University, Ithaca, 
%. 

A. Wotrson, Northwestern University, 
Evanston, Ill. 


Twenty-Third Annual Conference of the In- 
ternational Federation for Documentation, 
Paris, France: H. H. HENKLE, John Crerar 
Library, Chicago, Ill. 


Visit to the Institute of Ophthalmology in 
London, England: R. G. James, State Uni- 
versity of Iowa, Iowa City, Iowa. 


Visit to the Soviet Academy of Construction 
and Architecture; Research Laboratories ; 
Moscow State University, Moscow, Russia: 
B. Brester, University of California, Berke- 
ley, Calif. 


Visit to Two Scientific Meetings in Europe, 
and a Report on Public Information Proce- 
dures: S. S. Necus, Medical College of Vir- 
ginia, Richmond, Va. 


SCIENTIFIC INFORMATION EXCHANGE 


GILBERT W. KING, International Business 
Machines Corporation, Yorktown Heights, 
N. Y¥.; Visits to the Cambridge Language Re- 
search Unit at Cambridge, England, and 
Other Centers of Research in Information 
Retrieval in London and Paris (Beginning 
February 9, 1958); 2 weeks; $770 


HERBERT B. WEAVER, University of Hawaii, 
Honolulu, T. H.; Travel and Subsistence 
Expenses in Connection With Visits to Pay- 
chological Laboratories and Research Facil- 
ities ; 5 months; $1,700 


AcTa Schenectady, N. Y.; 
English Editions of Two Russian Journals: 
The Physics of Metals and Metallography 
and The Journal of Abstracts—Metallurgy ; 
1 year; $23,710 


UNIVERSITY OF ALASKA, College, Alaska; 
Traveling and Subsistence Expenses in Con- 
nection With Visite to Biological Labora- 
tories and Research Facilities of the Univer- 
sity of Alaska; 3 months ; $2,500 


AMERICAN ASSOCIATION FOR THE ADVANCE- 
MENT OF SciENCE, Washington, D. C.; Par- 
ticipation and Administration of the Na- 
tional Science Foundation Colloquia Series ; 
2 years ; $4,000 


AMERICAN ASTRONOMICAL Society, Pasa- 
dena, Calif. 

Publication of the Astronomical Journal ; 
3 years ; $15,000 

Supplements to the Astrophysical Journal ; 
8 years; $7,500 
AMERICAN CeRAMIC Columbus, 
Ohio; Translation and Publication of the 
Proceedings of the Symposium on the Struc- 


ture of Glass Held in Leningrad, Novembe 
23-27, 1953 ; 1 year; $7,000 
AMERICAN INSTITUTE OF BIOLOGICAL §¢. 
ENCES, Washington, D. C. 

An English Edition of the Russian Journg 
Soil Science ; 1 year; $36,575 

An English Edition of the Russian Pro- 
ceedings of the Academy of Sciences Of the 
USSR—Biochemistry Section; 1 year: 
$15,050 : 

English Editions of Three Russian Joyr. 
nals: Microbiology, Plant Physiology, ang 
Doklady (Biological Sciences and Botanica) 
Science Sections) ; 1 year ; $13,170 

Information on Biological Research ang 
Publications in the USSR ; 1 month; $9,175 

Preparation of a Supplement to the 
Bibliography of Eastern Asiatic Botany, by 
E. D. Merrill and E. H. Walker; 1 year: 
$28,266 d 

Publication of an English Tranglation 
Manuscript of a Russian Monograph, X-rays 
and Plants, by L. P. Breslavete ; 6 months: 
$7,370 F 

Publication of an English Translation 
Manuscript of Arachnida, Vol. IV, No, 2, 
Fauna of the USSR, by B. I. Pomeranteev; ¢ 
months ; $10,300 

Publication of an English Tranelation 
Manuscript of Arachnoidea, Vol. VI, No, 1, 
Fauna of the USSR; 6 months; $7,230 

Style Manual for Biological Journals; 2 
years ; $11,500 

The Translation and Publication of a Rus- 
sian Monograph, Problems in the Classifica- 
tion of Antagonists of Actionmycetes, by 
G. F. Gause ; 6 months ; $6,320 


AMERICAN INSTITUTE OF PHYSICS, New York, 


The Journal of Chemical Physice ; 1 year; 
$35,000 

English Editions of the Russian Publica 
tions: Journal of Technical Physics, Doklady 
(Physics Section) and Journal of Acoustics; 
1 year ; $37,500 

An English Edition of the Russian Jour- 
nal Crystallography ; 1 year ; $19,000 

An English Edition of the Russian Astro- 
nomical Journal ; 6 months ; $19,900 

Study of the Physics Publishing Problem; 
18 months ; $29,700 


AMERICAN MATHEMATICAL SOCIETY, Provi- 
dence, R. I. 

For Preparing and Distributing Selected 
Translations of Russian Mathematics Ar- 
ticles ; 1 year ; $24,587 

Mathematical Reviews ; 2 years; $40,000 

Preparation of a 15-Year Cumulative Indes 
to Mathematical Reviews ; 6 months; $6,600 


AMERICAN PuysicaL Society, Charlottes 
ville, Va.; Establish an Experimental Type 
of Journal for Rapid Publication of Physics 
Research ; 6 months ; $21,000 


AMERICAN PHYTOPATHOLOGICAL SOCcIBTY, 
Bloomington, Ind.; 50th Anniversary Vol 
ume of Reviews of Phytopathology ; 2 years; 
$22,250 

AMERICAN SOCIETY OF MECHANICAL ENGI 
NEERS, New York, N. Y.; Translation and 
Publication of the Russian Journal of Ap- 
plied Mathematics and Mechanics; 1 year; 
$35,000 

AMERICAN SOCIETY OF PARASITOLOGISTS, 
Galesburg, Ill. ; Cumulative Indea te Volumes 
26-40 of The Journal of Parasitology; 18 
months ; $3,410 
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AsTRONOMICAL LeaGUE, Washington, D. C.; 
proceedings of the 1956 General Conven- 
tion of the Astronomical League ; $300 
provogicaL ABSTRACTS, Philadelphia, Pa. ; 
The Coverage of the Botanical Literature by 
Abstracting and Indewing Services; 4 
months ; $2,550 

BROOKLYN COLLEGE, Brooklyn, N. Y.; 
Sociological Abstracts ; 1 year; $5,000 


UnrversiTy OF CALIFORNIA, Berkeley, Calif. 
Preparation of an Index Catalogue of 
Double Stars; 1 year; $6,200 
World Bibliography of Fossil Vertebrates 
and Paleolithic Anthropology, Volume 6; 2 
years; $5,900 
LANGUAGE RESEARCH UNIT TRUST, 
Cambridge, England ; Research on New Log- 
ico-Mathematical Methods for the Analysis 
of Languages for Machine Translation; 1 
year; $33,000 
Cass INSTITUTE OF TECHNOLOGY, Cleveland, 
Ohio; Operations Research in the Area of 
Scientific Communication ; 1 year; $24,100 
University OF CHICAGO, Chicago, Ill. ; T'rans- 
lation of the Economic Atlas of Japan; 1 
year ; $7,000 
DePauw UNIVERSITY, Greencastle, Ind. ; Pub- 
lication of a Monograph of the Fontinala- 
ceae ; 3 years ; $3,700 


GrocHEMICAL Sociery, Madison, Wis.; An 
English Edition of the Russian Journal Geo- 
chemistry; 1 year; $15,000 


GsocHEMICAL Society, Washington, D. C.; 
Translation and Publication of Two Russian 
Books in Geochemistry: Physico-Chemical 
Principles of Paragenesis of Minerals, by 
D. 8. Korzhinsky, and The Geochemistry of 
Rare and Dispersed Elements in Soils, by 
A, P. Vinogradov; 1 year; $10,780 


WASHINGTON UNIVERSITY, Washing- 
ton, D. C.; New Coordinate Indexing Method 
of Bound Book Form Bibliographies ; 1 year; 
$14,000 

GEORGETOWN UNIVERSITY, Washington, 


D. C.; Mechanical Translation; 1 year; 
$186,600 


HarvaRD UNIVERSITY, Cambridge, Mass. 
Research on Automatic Translation of 
Russian into English; 6 months; $29,150 
Research on Automatic Translation of 
Russian Into English; 4 months; $26,200 
Processing of Ethnographic Film Data; 
2 years ; $19,500 
INSTRUMENT SOcIETY OF AMERICA, Pitts- 
burgh, Pa.; English Editions of Three Rus- 
sian Journals: Instruments and Experimental 
Techniques, Measurement Techniques, and 
Factory Laboratory ; 1 year; $93,500 


INTERNATIONAL ASSOCIATION FOR PLANT Tax- 
onomy, Cambridge Mass. ; Revision of List of 
Nomina Oonservanda in the International 
Code of Botanical Nomenclature; 1 year; 
$1,300 

INTERNATIONAL COUNCIL OF SCIENTIFIC 
Usions, London, England ; International Ab- 
stracting Board ; 1 year ; $7,250 
INTERNATIONAL GEOGRAPHICAL UNION, Wash- 
ington, D. C.; Geographical Conversion 
Tables ; 1 year ; $6,100 


JostaH Macy, FOUNDATION, New York, 
N.Y. ; First Conference on the Central Nerv- 
ous Systeme and Behavior; 1 year ; $15,000 


LIBRARY OF CONGRESS, Washington, D. C. 

Publication of a Selected Bibliography of 
Japanese Serial Publications in Science and 
Technology ; 6 months; $2,200 

A Subject Index to the ASTIA Title An- 
nouncement Bulletin ; 6 months ; $4,000 

Compilation of an Accessions List of Sci- 
entific and Technical Serials of the Library 
of Congress ; 1 years; $5,000 

Reference Center for Reports on Govern- 
ment-Supported Scientific Research; 1 year; 
$29,600 

Continuation of Preparation of a Bibliog- 
raphy on the International Geophysical 
Year, and Preparation of Index Entries for 
an Experimental Printed Coordinate Indew 
to the Bibliography ; 1 year; $14,000 


LONG ISLAND BIOLOGICAL ASSOCIATION, Cold 
Spring Harbor, N. Y.; The Mutants of Droso- 
phila Melanogaster ; 2 years; $11,300 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY, 
Cambridge, Mass. 

Information on Scientific and Engineering 
Publications in the USSR; 8 weeks; $6,030 

English Editions of Three Russian Jour- 
nals; Radio Engineering, Radio Engineering 
and Electronics, and Electro-Communica- 
tions; 1 year; $70,000 

Methods of Translating Languages by 
Machine; 1 year; $41,400 


MATHEMATICAL ASSOCIATION OF AMERICA, 
Buffalo, N. Y.; Preliminary Study of Non- 
Teaching Mathematical Employment; 4 
months ; $8,000 


UNIVERSITY OF MICHIGAN, Ann Arbor, Mich. ; 
Manual of the Marine Algae of Tropical 
Eastern America; 2 years; $14,000 


MIDWEST INTER-LIBRARY CENTER, Chicago, 
Ill.; Scientific Journals Center; 1 year; 
$22,970 


MINERALOGICAL SOCIETY OF AMERICA, Chi- 
eago, Ill.; Index to Volumes 31-40 of The 
American Mineralogist; 1 year; $4,500 


NATIONAL ACADEMY OF SCIENCES-NATIONAL 
RESEARCH COUNCIL, Washington, D. C. 

An English Edition of the Russian Ab- 
stract Journal: Geology Series; 1 year; 
$35,770 

A Survey of Interest in and Feasibility of 
an International Journal of Geological Ab- 
stracts ; 1 year ; $7,500 

Publication of Proceedings of the Fifth 
National Clay Minerals Conference; 1 year; 
$5,000 

Planning for an International Conference 
on Scientific Information; 1 year; $24,000 

Publication of an International Geology 
Review ; 1 year; $53,545 

Revision of Study on Soviet Professional 
Manpower in Soviet Satellites ; 15 months ; 
$28,000 

The Biology Code and Key and an Analyt- 
ical History of the Chemical-Biological Coor- 
dination Center; 6 months; $5,000 

The Office of Critical Tables; 1 year; 
$48,600 

Translation and Publication of Two Rus- 
sian Books in the Field of Geology: Facies 
Studies, by D. V. Nalivkin, and Fundamental 
Problems in Tectonics, by V. V. Belousov; 1 
year; $41,460 
ORGANIC ELecTRONIC SPecTRAL Data, INC., 
Silver Spring, Md. ; Organic Electronic Spec- 
tral Data, 1946-1955; 1 year; $11,750 
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UNIVERSITY OF PENNSYLVANIA, Philadelphia, 
Pa. ; Investigation of Linguistic Transforma- 
tions for Information Retrieval ; 16 months ; 
$42,300 
PRINCETON UNIVERSITY PRESS, 
N. J. 

Some Problems of Chemical Kinetics and 
Reactivity ; 1 year; $1,500 

The Translation From the Russian of the 
Book Entitled The Problem of Stability of 
Nonlinear Control Systems, by Academician 
A. M. Letov ; 6 months ; $2,000 
RESEARCH INSTITUTE OF TEMPLE UNIVER- 
sity, Philadelphia, Pa.; Basic Research 
Needs in High Temperature Science; 6 
months ; $10,000 


Ropert PEABODY FOUNDATION FOR AR- 
CHABOLOGY, Andover, Mass.; Radiocarbon 
Samples and Their Dates; 18 months; 
$5,000 

Roscoe B. JACKSON MEMORIAL LABORATORY, 
Bar Harbor, Maine; Subject-Strain and 
Gene Bibliography ; 1 year; $5,600 


Princeton, 
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Rutcers, THe STaTe UNIVERSITY, New 
Brunswick, N. J.; Survey of Scientific Docy. 
mentation Training Facilities; 6 months. 
$750 1 


SMITHSONIAN’ INSTITUTION, 
D.C 


Washington, 


Biological Sciences Information fe. 


change ; 1 year ; $25,000 
Biological Sciences 
change ; 1 year ; $28,000 
TULANE UNIVERSITY, New Orleans, La: 
Preparation of Handbook of Middle Ameri. 
can Indians ; 4 years ; $140,700 
SocigeTy FoR INDUSTRIAL AND APPLIED Marg. 
EMATICS, Philadelphia, Pa.; An English Rai. 
tion of the Russian Journal Theory of 
Probability and Its Applications; 18 
months ; $72,240 


WESTERN RESERVE UNIVERSITY, Cley 
Ohio; Test Program To Evaluate Notation 
Systeme for Chemical Structural Formulas ; 
1 year ; $27,600 


Information Be. 


Grants for the International Geophysical Year Program 


AURORA AND AIRGLOW 


Am Force CAMBRIDGE RESHARCH 
CENTER : 

Procurement of Miscellaneous 
Supplies 

tions at Sacramento Peak 

and Tonanzintla 

UNIVERSITY OF ALASKA: 

Operational Cost of Auroral Ob- 
servations and Measurements_ 

Operational Cost for Radio Wave 
Absorption and Cosmic Noise 
Method 

Agctic INSTITUTE OF NoRTH 
AMERICA : 

Operational Cost of the Auroral 
Program in the Antarctic____. 


CoRNBLL UNIVERSITY : 

Headquarters for All-Sky Cam- 
eras in the United States_____ 

Radar Observations at Ithaca___ 

All-Sky Camera Operations of 

The Preparation and Processing 
of Auroral Data 


NaTIONAL BUREAU OF 


ARDS 
Airglow Data 
Operational Costs and Coordina- 
tion of Northern Stations___~ 


STANFORD UNIVERSITY 

Operations of Western United 
States Radar Stations... 

Development of Equipment for 
Meteor Observations in the 
Antarctic 

Operation Cost for Radio Absorp- 
tion and Cosmic Noise Method 
in Western United States... 


STAND- 


COSMIC RAYS 


CaLivogNiIA INSTITUTE OF TECH- 
NOLOGY 

Balloon Flights to be made in 
the Antarctic 

UNIVERSITY OF CALIFORNIA: 

Construction of Air Shower De- 
tectors 


Procurement and Modification of 


Neutron Counters and Associ- 
ated Equipment 
or 
INGTON ; 
Reduction of Cosmic Ray lon- 
{zation Chamber Data________ 
Ostversity oF Cuicago: 


High Altitude Measurements of 
Cosmic Rays. 


APPENDIX C 


Fiscal Year 1958 


$3, 750 
1, 000 


128, 100 


22, 500 


55, 250 
11, 000 


6, 900 
82, 000 


80, 000 
28,414 


10, 300 
1, 100 


11, 500 


7, 600 
2, 300 


28, 850 


12, 000 


8, 706 


Study of the Isotopic Constitu- 
tion of Cosmic Radiation at 
Balloon Altitudes 

FRANKLIN INSTITUTE: 

Correlation of Solar Activity 
with High Altitude Primary 
Cosmic Ray Intensity__...____ 

Construction of a Neutron Moni- 
tor—Shipboard 

Construction and Operation of 
a Neutron Monitor, Thule, 
Greenland 

STaTe UNIVERSITY or Iowa: 

High Altitude Cosmic Ray Meas- 
urements in the Arctic__.___ 

UNIVERSITY OF MARYLAND: 

Study of High Speed Cosmic 
Ray Fluctuations 

Reduction of Cosmic Ray Counter 
Data 

UNIVERSITY OF MINNESOTA: 

Monitoring Cosmic Ray Intensi- 
ties at High Altitude.....___ 

Trajectory Computation 
Study 

UNIVERSITY OF MissouRI: 

Measurements of Zenith-Angle 
Dependence of High Energy 
Musons__ pad 

UNIVERSITY OF NEBRASKA: 

Construction of Two, Triple Co- 
incidence Geiger Counter Tele- 


Construction of a Neutron 
Monitor 
UNIVERSITY OF NEw HAMPSHIRE: 
Reduction and Study of Neutron 
Intensity Time-Variations____ 
UNIVERSITY OF NEW Mexico: 
Investigation of the Semi-Diurnal 
Planetary Variation of Atmos- 
pherie Pressure. 
New YorRK UNIVERSITY: 
Construction of a Neutron Mont- 
tor to be used in Alaska____ 
Studies of the Primary Cosmic 
Ray Spectrum 
Construction of Equipment for 
Measurement of Neutrons of 


Solar Origin at High Altt- 


tudes 
SOUTHERN ILLINOIS UNIVERSITY : 
| Emulsion Studies 


| GEOMAGNETISM 


UNIVERSITY OF CALIFORNIA, 


Operation of Jarvis and Palmyra 
tie Stations. 
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8,175 


20, 140 
1, 720 


2,940 
37, 663 


16, 700 
10, 000 


25, 000 
2, 800 


2, 600 


12, 835 
8, 520 


1, 800 


15, 600 
14, 200 


15, 200 


2, 000 


22, 500 
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CARNEGID INSTITUTION OF 


INGTON : 
Operation of South American 
Five-Station Network..--.~. 


U. 8S. Coast anp GeopeTIc Sur- 
VEY: 

Expenses of Coordinating and 
Administering the Geomagne- 
tism Program 

Operation of Magnetic Observa- 
tories at Three Antarctic Sta- 


Procurement of Equipment and 
Supplies for Magnetic Sta- 
tions—Western Pacific.__._._ 

Operation of East-West U. 8. 
Network__ 

Operation of North-South Chain 
Magnetic Stations in Alaska--_ 

Magnetic Gradient Study in 

Operation of Rapid-Run Auxil- 
lary Magnetographs___ 

Observations at Knox Coast Sta- 
tion in the 


GLACIOLOGY 


AMERICAN GEOGRAPHICAL §8o0- 
CIETY: 

Glacier Observations in Southern 
Alaska 

Anctic INSTITUTE OF NORTH 
AMERICA: 

Procurement 
Equipment 

Recruitment, Hiring and Travel 
of Scientists in the Antarctic. 

Establishment and Operation of 
the Headquarters Unit to Co- 
ordinate the Glaciology Pro- 


of Glaciological 


Procurement of Equipment for 
use on Mt. Michelson___ 
Study of Antarctic Glacial Geol- 


Logistic Equipment and Su 
DEPARTMENT OF THE ARMY: 
Procurement of Deep Drilling 
Equipment and Supplies for 
CALIFORNIA INSTITUTE OF TECH- 
NOLOGY: 
Glacier Dynamics on Blue Glacier 
Olympic 
Antarctic Ice Sampling—lIsotope 


Oxn10 STATE UNIVERSITY : 
Antarctic Data Reduction and 
Publication 
UNIVERSITY OF WASHINGTON : 
Meteorological Studies in West- 
ern United States (Blue Gla- 
UNIVERSITY OF WISCONSIN : 
Procurement of Antarctic Port- 
able 


GRAVITY MEASUREMENTS 


Arctic INSTITUTS oF NorTH 
AMERICA: 

Recruitment, Hiring and Travel 
of Scientists for Antarctic... 


21, 000 


45, 200 
7,000 


16, 000 
14, 185 
6, 600 
20, 000 
16, 600 
8, 000 


6, 400 


36, 750 
99, 365 


11, 000 
25, 500 
8, 900 
5, 000 


17, 000 


5, 000 
10, 150 


76, 755 


18, 500 


5, 000 


19, 000 
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UNIVERSITY OF CALIFORNIA: 
Observation of Mean Rigidity of 
the Earth__- 


COLUMBIA UNIVERSITY : 

Procurement and Construction 
of Pendulum Equipment for 
Submarine Pendulum________ 

Reduction of Gravity Measure- 
ments 

UNIVERSITY OF WISCONSIN : 

Procurement of a Gravimeter 
for Measurements in the Ant- 

Antarctic Data Reduction and 

Gravimeter Measurements... ___ 

Woops HoLe OCEANOGRAPHIC IN- 
STITUTION : 

Pendulum Gravity Surveys in 
Australia and New Zealand__ 


IONOSPHERIC PHYSICS 


UNIVERSITY OF ALASKA: 
Ionospheric Absorption—Cosmic 
Noise Method in Alaska____ 
Operation of an Atmospheric 
Whistler Station in Alaska__ 
Fixed Frequency Backscatter in 
Alaska. 
AMERICAN Rap1io RELAY LEAGUE: 
Amateur Participation in Iono- 
DABTMOUTH COLLEGE: 
Establishing the Latitude De- 
pendence and Occurrence at 
Conjugate Geomagnetic Loca- 
tions of Whistlers in the East_ 
Ionospheric Absorption, Cosmic 
Noise Method in the East____ 


NATIONAL BUREAU OF STAND- 
ARDS : 

Operation of Six Antarctic Sta- 

Ionospheric Quality Control and 
Training_____ 

Equatorial VHF Ionospheric For- 
ward Scatter Measurements_. 

Procurement of Three Atmos- 
pheric Radio Noise Recorders. 

Fixed Frequency Backscatter 

VHF Oblique-Incidence Sporadic- 
E Fired Strength Measure- 
ments__ 

Ionospheric Physics Data Proc- 
essing 

OFFICce OF NAVAL RESEARCH: 

Ionospheric Absorption, Cosmic 
Noise Method in Alaska. 


PENNSYLVANIA STATE UNIVER- 
SITY : 
Absorption—Pulse 


TIonospheric 
True Height Determination____ 


STanFORD UNIVERSITY: 

Logistic Support in the Atmos- 
pheric Whistler Program__-. 

Fixed Frequency Backscatter 

UNIVERSITY OF VIRGINIA: 

Procurement, Construction, and 
Testing of Radio Astronomy 


12, 500 


7, 700 
18, 000 
8, 450 


| 

>= | 

: 36, 300 

| 

85, 907 
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LONGITUDE AND LATITUDE 
U. Coast AND GEODETIC 


VEY: 
tude and Latitude Mea- 


METEOROLOGY 

U. §. WEATHER BUREAU: 
Data Reduction and Publication_ 
Procurement of Equipment and 
Supplies in Antarctica______ 
South American Upper-Air Me- 
teorological Observations____ 
tion at the Antarctic Wea- 
Ice Floe Meteorological 
Stations 
Antarctic Geochemical Measure- 
ments of Carbon Dioxide and 
Surface 
Reduction and Preparation for 
Publication Meteorological 


OCEANOGRAPHY 


UNIVERSITY OF CALIFORNIA : 
Procurement of Equipment for 
use in the Island Observa- 
tories 
Related Expense for Deep Cur- 
rent Program in the Pacific__ 
Procurement of Equipment for 
Radio-Chemistry Analysis____ 


CoLUMBIA UNIVERSITY : 
Operations of Island Observ- 
atories in the Atlantic____-- 
Operational Coste of Deep Cur- 
rent Oceanography Program 
Operational Costs for Radiochem- 
U. 8S. DEPARTMENT OF THE Navy: 
Procurement of Bathythermo- 
graphs for Deep Current Pro- 


gram 
Reduction of Bathythermographic 
Data 


Texas AGRICULTURAL AND MpE- 
CHANICAL COLLEGE SYSTEM : 
Operational Cost of Deep Current 

Oceanography Program in the 


Radiochemistry Analysis of Sea 
Water in the Atlantic and Gulf 
of Mexico 


UNIVERSITY OF WASHINGTON : 
Operation of the Deep Current 
Oceanography Program in the 
Pacific 
Procurement of Carbon Dioxide 
Measuring Equipment________ 
Arctic Sea Ice 


Woops HOLE OCEANOGRAPHIC 
INSTITUTION : 

Operational Costs and Related 
Expenses in the Deep Current 
Oceanography Program in the 
Atlantic_ 

Radiochemistry Analysis of Sea 

Operational Costs of Oceanog- 
raphy Program in the Arctic__ 


5, 000 


19, 650 
98, 010 
43, 500 
36, 700 
81, 500 


20, 000 


14, 670 


25, 005 
16, 000 
27, 000 


31, 400 


87, 075 
20, 000 


421 
30, 000 


2, 000 


14, 000 


28, 058 


13, 042 
4, 325 


29, 450 
16, 250 
4, 000 


ROCKETRY 


U. 8. DEPARTMENT OF THB ARMY: 
Procurement of Rockets and 
Equipment and Partial Opera- 
tional Costs on Guam 
State UNIVERSITY oF Iowa: 
Planning and Operation in Con- 
nection with Rocketry Program 
in the Arctic_ 
OFFICE OF NAVAL RESEARCH : 
Pacific Solar Eclipse Expedition_ 


SEISMOLOGY 

ARCTIC INSTITUTE OF NORTH 
AMERICA: 

Seismology Personnel in the 
Antarctic 


CALIFORNIA INSTITUTE OF TECH- 
NOLOGY: 

Procurement of Strain Seismo- 
graphs for the Study of Crustal 
Strain Accumulation... 

Procurement of Equipment for 
use in the Antarctic_________ 


CARNEGIE INSTITUTION OF WASH- 
INGTON : 

Seismic Exploration of Continen- 
tal Structure 


U. Coast AND GEODETIC 
SURVEY: 

Seismography Measurements on 
the Pacific Islands__________ 

Antarctic Teleseismic Measure- 
ments___ 


COLUMBIA UNIVERSITY : 

Procurement of Equipment for 
use in the Antarctic_________ 

Seismic Measurements in the 


Atlantic_____ 
Operational Costs for 
Period Wave Studies_...____ 
Data Reduction and Publication_ 


UNIVERSITY OF WISCONSIN : 

Antarctic Data Reduction and 
Publication 

Seismic Exploration of Coastal 
Areas 


SOLAR ACTIVITY 


CORNELL UNIVERSITY : 
A Solar Radio Noise Patrol___- 


HicH ALTITUDE OBSERVATORY : 
Development of Three Indirect 
Flame 


UNIVERSITY OF MICHIGAN: 


High Resolution Profiles of 
H-alpha in Solar Flames___-- 
Operational Costs of McMath- 
Hulbert 


NATIONAL BUREAU OF STANDARDS : 
Data Reduction and Publication_ 


WORLD DAYS 


NATIONAL BurREAU OF STAND- 
ARDS: 

Operation of U. S. and World 
Warning 
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83, 300 
50, 000 


47, 000 


3, 600 
8, 000 


6, 000 


— 
, 690 
, 550 
760 
000 
100 
000 | 
450 
7, 800 
| 13, 000 
j 5, 500 
9, 220 
900 
| 47, 255 
| 
Atlantic. 7, 565 
500 
| 
285 Visual Observations__...______ 6, 000 
Rapid Data Presentation______~_ 8, 200 
898 
6, 250 
|| 6, 250 
758 | 18, 000 
907 
| 27, 340 
900 
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GENERAL RELATED SCIEN- 
TIFIC SUPPORT 


SCIENTIFIC 


U. 8. DEPARTMENT OF THE 
ARMY: 

Trail Rations for Oversnow 
Traverse 
NATIONAL ACADEMY OF  SCcI- 
ENCES—NATIONAL RESEARCH 
COUNCIL: 

Coordination and Editorial Of- 
 fices—International Special 


Publication of Technical Manuals 
and Other Documents for the 
World Wide Standardization 
and Coordination of Scientific 

Support of Polar Operations 
Staff___-_ a 

Support of the International 
Geophysical Year Polar Opera- 
tions Staff 

U. S. WEATHER BURBAU : 

Antarctic Planning Staff_____-_- 

Procurement of Equipment and 
Supplies—Antarctic Program— 


WORLD DATA CENTER 


NATIONAL ACADEMY OF ScI- 
ENCES—NATIONAL RESEARCH 
COUNCIL: 


Rocket and Satellite World Data 


NATIONAL BuREAU OF STAND- 
ARDS: 

Archives in Airglow and Iono- 
sphere — 


U. S. WEATHER BUREAU: 
Archives in 


EARTH SATELLITE—SCIEN- 
TIFIC EXPERIMENTS 


Ark Force CAMBRIDGE RESEARCH 
CENTER: 

Satellite Polar Propagation 


UNIVERSITY OF ALASKA: 
Auroral Zone 


U. §S. DEPARTMENT OF THE 
ARMY: 

Meteorological Observations 
From an Harth Satellite_____ 


CALIFORNIA INSTITUTE OF TECH- 
NOLOGY : 

Special Equipment and Engineer- 


FRANKLIN INSTITUTE: 

Determination of the Flux of 
Heavy Primary Cosmic Ray 


UNIVERSITY OF ILLINOIS : 
Radio Interferometry and Data 


StaTe UNIVERSITY OF Iowa: 

Construction and Testing of 
Equipment and Supplies for 
Cosmic Ray Observations____ 


LINFIELD RESEARCH INSTITUTE : 
Absolute Signal Strength and 
Frequency Measurements____~_ 


MANPOWER AND EDUCATION 


10, 416 


25, 000 


40, 520 
68, 600 


70, 000 


92, 313 
14, 000 


21, 000 


21, 425 


32, 500 


25, 000 


167, 900 


222, 000 


147, 100 


15, 000 


46, 250 


UNIVERSITY OF MARYLAND: 
Measurement of the Meteoric 
Dust Erosion of the Satellite 


NATIONAL BUREAU OF STAND- 
ARDS: 

Interferometer 
Measurements 

Electron Density Profiles__.____ 


OFFICE OF NAVAL RESEARCH : 

Solar Radiation Measurements 

Special Equipment and Engi- 
neering Services for Scientific 


PENNSYLVANIA STATE UNIVER- 
SITY: 

Doppler Measurements 
Spaced Locations. 


RESPARCH INSTITUTE FOR Ap- 
VANCED STUDIES: 

Determination of the Flux of 
Heavy Primary Cosmic Ray 

STANFORD UNIVERSITY : 

Electron Density and Radio Prop- 
agation Studies 

UNIVERSITY OF WISCONSIN : 

Energy Budget of the Barth____ 


and Doppler 


from 


EARTH 
OF SCIENTIFIC DATA 


CALIFORNIA INSTITUTE OF TECH- 
NOLOGYS 

Telemetry Recording and Techni- 
cal Assistance 


28, 750 


156, 000 
65, 700 
30, 000 


1, 400 


84, 950 


61, 750 


112, 000 
65, 700 


SATELLITE—TELEMETERING 


EARTH SATELLITE—SCIENTIFIC (C0. 


ORDINATION 


NATIONAL ACADEMY OF 
Sc1BNCES—NATIONAL 
SEARCH COUNCIL: 

Operating Expenses of Program 
Coordination Staff 

Scientific Coordination of the 
Earth Satellite Program_ 


72, 800 


EARTH SATELLITE—OPTICAL TRACK: 


ING 


U. S. DEPARTMENT OF THE ARMY: 
Establishment of an Interim 
Optical 


SMITHSONIAN INSTITUTION : 

Cost of Optical Tracking Sta- 
tions 

Operation of Optical Tracking 
Stations 

Administration of a Visual Ob- 
serving Program 

Observation Reduction, Analysis, 
and Central 

Direct Administrative Costs.__- 

Society OF PHOTOGRAPHIC 
SCIBNTISTS AND ENGINEERS: 

Volunteer Photographic Track- 


| 
| 
| 
80, 980 
) 
| 
102,000 
| 
pry 
234,000} 
a 71, 015 | 
18,000 
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APPENDIX D 


Fellowship Awards—Fiscal Year 1958 


Names, Residences, and Fields of Study of Individuals Awarded 


ALABAMA 
Predoctorat 


+ (Courter, C. ALTON, Phenix City, Physics. 
Piper, Joun W., 8. J., Mobile, Chemistry. 
ManowaLp, ANTHONY P., 8. J., Mobile, 

Zoology. 
sanperson, Jack T., Birmingham, Physics. 


Science Faculty 
Bauer, WitrorD 8., Auburn, Agriculture. 
Paraicx, Keita H., Auburn, Agriculture. 
Watson, Raymonp C., Jr., Anniston, Engi- 
neering. 


ARIZONA 

 Predoctoral 

Penwice, Rosert Phoenix, Engineering. 
Justics, E., Tucson, Zoology. 
Hersert Tucson, Engineering. 
Postdoctoral 

Hats, Kenneta L., Tucson, Anthropology. 
Sotence Faculty 

Hau, Davip J., Tucson, Engineering. 


ARKANSAS 


Predoctorat 
EverstT, Benton, Biochemistry. 
Hu, Joun W., Fayetteville, Chemistry. 
ANDREW P., Van Buren, Engi- 
neering 
Leroy Springdale, Engineering. 
} RussELL, CHARLES D., El Dorado, Chem- 


istry. 
| §taLuines, JoHN R., Jz., Morrilton, Mathe- 
matics. 


Postdoctoral 

Wasson, Joun T., Springtown, Chemistry. 
Bolence Faculty 

WILLIAMS, RaLPH, Magnolia, Agriculture. 


CALIFORNIA 
 Predoctorat 


ALBRIGHT, NORMAN W., Pasadena, Physics. 
ALLEN, Marcia K., Stanford, Genetics. 
Almonp, Carotyn, San Leandro, Microbi- 


* Declined. 


National Science Foundation Fellowships 


James §8., Albany, Physics. 

BANKS, PHILIP O., Sacramento, Earth 
Sciences. 

BERLOWITz, LAURENCE J., Los Angeles, 
Zoology 

Davin G., Lafayette, Physics. 

RONALD Oakland, Biochem- 
stry. 

Brown, LOWELL S., Visalia, Physics. 

Brown, Roper T., Riverside, Physics. 

Brown, STEPHEN L., Palo Alto, Physics 

Burns, JOHN M., Berkeley, Genetics. 

CHRISTENSEN, N., Berkeley, Earth 
Sciences. 

F., Jr., Los Angeles, Chem- 
stry. 

CzAMANSKB, GeRALD K., Stanford, Earth 
Sciences. 

DaLTon, Epwarp K., Riverside, Physics. 

Day, Gene F., Alameda, Physics. 

DAYBELL, MELVIN D., Pasadena, Physics. 

RicHarp H., Palo Alto, Engineer- 
ng. 

Pav. H.,? Sacramento, Zoology. 

Dopp, JAMES R., Pasadena, Earth Sciences. 

Eooer, M. Davin,’ Bakersfield, Psychology. 

EISENBERG, JOHN, Berkeley, Zoology. 

ENDERTON, HERBERT, San Jose, Mathematics. 

Fish, Ropert A., Los Altos, Chemistry. 

Fone, Pavut, San Francisco, Mathematics. 

Foster, EDwarpD M., Gardena, Mathematical 
Economics. 

DonaLp H., Durham, Engineering. 

GILLESPI£, BARBARA, Arcadia, Botany. 

GIULIANO, CONCETTO R., Gardena, Chem- 
istry. 

GOLDENBERG, H. Mark, Los Angeles, Physics. 

GOLDSBOROUGH, JOHN, Stanford, Physics. 

GRIFFITHS, RosBerT B., Sunnyvale, Physics. 

GUNCKEL, THOMAS L., II,1 Pomona, Engineer- 
ing. 

Hacog, Donatp B.,! Berkeley, Physics. 

Hanp, Louis N., Palo Alto, Physics. 

HavuGgen, RutH M., Pasadena, Psychology. 

HOLLAND, JEROME T., La Mirada, Mathe- 
matics. 

Houuimay, Dennis, Alhambra, Physics. 

Hong, DanieL W., San Francisco, Physics. 

HONSAKER, JOHN L., Pasadena, Physics. 

HULTGREN, GLEN O., Berkeley, Chemistry. 

HUNDLEY, RicHarpD O., Pasadena, Physics. 

IRVINE, WILLIAM M., Beverly Hills, Physics. 

JORDAN, Peter C. H., Los Angeles, Chemistry. 

JOSEPHSON, RosertT K., Los Angeles, Zoology. 

Kapitan, Davin, Granada Hills, Philosophy 
of Science. 

Beatrice L., Monterey Park, 
Microbiology. 
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| 

| 
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Krerer, Epoar F., Pasadena, Chemistry. 
KLEINMAN, LEONARD, Berkeley, Physics. 
LaRSEN, Jim, Pomona, Earth Sciences. 
LEBOVITZ, NORMAN R., Los Angeles, Physics. 
Leeson, Davip B., Los Angeles, Engineering. 
LEITNER, PHILIP, Orinda, Zoology. 
Lipsy, WILLIAM J., Berkeley, Genetics 
Linven, Donatp A., San Francisco, 
gineering. 
Linpsay, ROBERT, Hillsborough, Engineering. 
Loomis, ALDEN A., Palo Alto, Earth Sciences. 
Macig.L, Gary E., Livermore, Chemistry. 
MacMILuaN, ARcHI£ J., Long Beach, Engi- 
neering. 
ManJagrez, Victor, 8. J., San Francisco, 
Mathematics. 
MARSHALL, J. Howarp, III, Pasadena, 
Physics. 
Mason, Davin, Berkeley, Botany. 
McConkey, EDWIN H., Berkeley, Zoology. 
Peter A., Bakersfield, Engineering. 
McCoung, DeLBert C., Saratoga, Botany. 
MILLER, ROGER H., Palo Alto, Physics. 
Monk, JAMES D., Danville, Mathematics. 


Mor.an, GeorceE D.,' Pasadena, Mathematics. 
Mrazex, Rosert V., San Bernardino, En- 


gineering. 

More.er, L. J. Patrick,? Claremont, Earth 
Sciences. 


Engineering. 

Nanpi, JEAN, Berkeley, Zoology. 

NEIGHBOR, James E., Lafayette, Physics. 

NEVILLE, DonaLp E., Los Angeles, Physics. 

NEVILLE, Ricuarp C., South Gate, En- 
gineering. 

OcLesBy, Larry Atascadero, Zoology. 

OrsacH, Raymonp L., Los Angeles, Physics. 

Or1ans, Gorpon H., Albany, Zoology. 

ORTENBURGER, IRENE B.,? Los Altos, Physics. 

PaRKER, EVELYN D., San Francisco, Bio- 
chemistry. 

PARKER, RONALD B., Berkeley, Earth Sciences. 

Piccouint, J., Los Angeles, 
Chemistry. 

ProOsCHAN, FRANK, Sunnyvale, Mathematics. 

Pruitt, WILLIAM E., Stanford, Mathematics. 

Purves, WILLIAM K., JR., Sacramento, 
Botany. 

Quinn, Epwarp P.,? Berkeley, Engineering. 

REINECKE, MANFRED G., Albany, Chemistry. 

Reneavu, Leon R., San Mateo, Engineering. 

RICHARDS, PavL L., Riverside, Physics. 

ROBERTSON, BALDWIN, Los Angeles, Physics. 

ROSENBERG, Davip, North Hollywood, 
Genetics. 

Royrcs, Epwin B., Pasadena, Physics. 

CLaupg H.,’ Davis, Physics. 

SepERHOLM, CHaRLes H., Concord, Chemis- 
try. 

SuHain, STEPHEN,’ San Anselmo, Engineer- 
ing. 

Leo, Albany, Physics. 

Smita, Ricuarp G.,? Glendora, Engineering. 

SmitrH, Rosert B.,’ Vista, Chemistry. 

Strong, Van Nuys, Mathematical 
Economics. 

Stone, JereEMy J., Menlo Park, Mathemati- 
cal Economics. 

Srreanc, G., Los Angeles, Mathe- 
matics. 

SrromsBotne, RicHarp L., Berkeley, Physics. 

Swanson, Darwin L., Bakersfield, Physics. 

TaYLor, P., Jr., Los Angeles, Earth 
Sciences. 

THACHER, Auberry ,Physics. 


1 Declined. 
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THIEBAUX 
Physics. 
THIESSEN, WILLIAM E., Oakland, Chem 
TINDERHOLT, VicToR E., Santa Monica’ 
Genetics. ule, 
VoceL, Martin, Los Chemistry, 
WaGNer, WILLIAM + South sadeng 
Physics. 
WATTENBURG, WILLARD H., Greenville En. 
gineering. 
Wess, SawNey D., Los Angeles, Zoology, 


L., 


WeppLE, ORVILLE H., Granada Hills, Meg. 


ical Sciences. 

WERTHAMER, N. RICHARD, Encino, Physics, 
Witcox, R., Albany, Engi 
WILLIS, JOHN Pasadena, Zoology, 
WiLson, DONALD M., Los Angeles, Zoo 
Witson, Garta H., Oakland, Engineering, 
WooLFOLK, ROBERT W., Riverside, Che 
Danrex L., Altadena, Chemistry, 
Youne, M., Mentone, Mathematics, 


Postdoctoral 


Barto, A., Jr., Encino, Physics, 

BreIMAN, Leo, Berkeley, Mathematics, 

Capp, Tom J., Glendale, Zoology. 

CAMPBELL, ALLAN M., Stockton, Microbiol 
ogy. 

FEINSTEIN, AMIEL, Menlo Park, Mathe 
matics. 

Henry, Davip W., Los Angeles, Chemistry, 


Hirata, AgTHUR A., Los Angeles, Biochem 


istry. 
HOMMERSAND, Max H., La Mesa, Bo 
MASON, RicHarD A., Davis, Agriculture, 
MoNz, FREDERICK W., Claremont, Zoology. 
OvaNnpDeR, Harvey, Davis, Agriculture. 


PEVEHOUSE, Byron C., San Francisco, Medi- 


cal Sciences. 

SHREVE, RONALD L., Big Pine, Earth Sciences, 
SmiTH, Darwin W., Pasadena, Chemistry, 
Sparks, Rosert A., Los Angeles, Chemistry, 
SPeNnceR, GLENN H., Lafayette, Chemistry, 
TANGHERLINI, FRANK R., Palo Alto, Physics, 
UrRETSEY, Jack L., Albany, Physics, 
WEITZNER, HarOLp, San Francisco, Physics, 


Senior Postdoctoral 


ALPEN, Epwarp L., San Mateo, Biophysics, 
Bape, WILLIAM G., Berkeley, Mathematics, 
Bern, Howard A., Berkeley, Zoology. 
BERSON, JEROME A., Los Angeles, Chemistry, 
CusHine, JOHN B.,? Santa Barbara, General 
Biology. 
EDELMAN, §8.,? San Francisco, Bio- 
chemistry. 
FUHRMAN, FREDERICK A., Stanford, Zoology. 
Goopwin, WILLARD E., Los Angeles, Medical 
Sciences. 
GrocaN, RayMonp G., Davis, Botany. 
JerrRies, CARSON D., Berkeley, Physics. 
NorBeck, EpwarbD, Berkeley, Anthropology. 
ROypEN, HAusey L., Los Altos, Mathematics. 
ScHWIMMER, SIGMUND, Berkeley, 

istry. 
Wotrr, Jan, San Anselmo, Medical Sciences. 


Sctence Faculty 
Barrett, Orro, El Sobrante, Astronomy. 
Beexks, RICHARD M., Claremont, Botany. 
Buack, ArTHUR L., Davis, Biochemistry. 
Coap, Peter, Orange, Chemistry. 
GORMAN, CHaRLes M., San _ Francisco, 
Chemistry. 
HARVILLE, JOHN P., Los Gatos, Zoology. 
LaRsen, CHARLES M., Santa Clara, Mathe 
matics. 


| 
: | 
| 
| 
| 
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prqveonaT, WILLIS E., Claremont, General 
EDWIN A., Claremont, Botany. 
THOMaS S., Concord, Biochem- 


Tnomas D., Los Angeles, Zoology. 


COLORADO 


Predoctoral 

Iawit, CYNTHIA, Morrison, Anthropology. 
LongLBY, WILLIAM W., Jr., Boulder, Physics. 
Nesper, DonaLD A., Monte Vista, Physics. 
gakakuRA, ARTHUR Y., Boulder, Physics. 
spencer, ALBERT W., Fort Collins, Zoology. 
Ten BerNarD J., Boulder, Zoology. 
VierscK, ELEANOR G., Boulder, Zoology. 


Postdoctoral 
Hesin, Recinatp A., Jr., Ft. Collins, Agri- 


eulture. 
porrascH, StuarT R., Boulder, Astronomy. 


Senior Postdoctoral 
WILLIAM, Boulder, Demography. 


Science Faculty 
Esttow, WILLIS L., Boulder, General Biol- 


ogy. 
G., Greeley, Chemistry. 
TuLin, LEONARD G., Boulder, Dngineering. 


CONNECTICUT 


Predoctoral 


BatDwin, David West Hartford, Physics. 
Bowser, GORDON H.,1 New Haven, Psychology. 
BincgHaM, CHRISTOPHER,’ Colchester, Mathe- 
matics. 
Buyrn, AupreY B., Hartford, Physics. 
CHURCHILL, LINDSEY, Jr., Meriden, Mathe- 
matical Sociology. 
Doanz, WINIFRED W., West Haven, Genetics. 
DoLLaRD, JOHN D., Hamden, Physics. 
FarnHaM, ANN E., Storrs, Microbiology. 
Footz, CHRISTOPHER S., West Hartford, 
Chemistry. 
Fraser, EpwarD C.,1 Simsbury, Engineering. 
Hiesiz, R., West Hartford, Physics. 
Hirer, 8. RoBert, New Haven, Zoology. 
KanN, DONALD W., Bethany, Mathematics. 
KaHN, PHYLLIS, Bethany, Biophysics. 
McCartuy, CHarLes A., New Haven, Mathe- 
matics. 
McCotm, DoucLas, New Haven, Physics. 
Mermin, N. Davin, New Haven, Physics. 
MILLER, JOHN H., New Haven, Botany. 
PoLINSKY, MartHa I. V., New Haven, Zool- 


ogy. 

ScovILLE, RicHarD, Torrington, Mathe- 
matics. 

SeLtzer, RicHarp J., Hartford, Chemistry. 

STEPHENSON, R. RHOADS, Mt. Carmel, Engi- 
neering. 

B. SAMUEL, New Haven, Phys- 
cs, 


Wester, Brooke, B., Bridgeport, Genetics. 
WILLIAMS, FREDERICK N., New Haven, Zool- 


Postdoctoral 


Jacosson, Ropert A., Waterbury, Chemistry. 
ROBERT A., Newington, Biochemistry. 


‘Declined. 
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S1gcGEL, JOHN H., New Haven, Medical Sci- 
ences. 

STILLINGER, FRANK H., Jr., New Haven, 
Chemistry. 

Tirrt, G., Seymour, Astronomy. 

WorONICK, CHARLES L., Meriden, Biochem- 
istry. 


Senior Postdoctoral 

KLINE, DANIEL L.,} Bethany, Zoology. 

ScHarFer, RicHarp D., New London, Mathe- 
matics. 


Science Faculty 

CLEVERDON, Rospert C., Coventry, General 
Biology. 

RHODES, MARION B., Woodstock Valley, 
Chemistry. 

SAMUELSON, Henry H., Storrs, Physics. 

ScHarer, ALice T., New London, Mathe- 


matics. 
THOMSON, Betty F., New London, Botany. 


DELAWARE 


Predoctoral 

Day, BENJAMIN D., Newark, Physics. 

JENNINGS, U. Duanp, Wilmington, Engineer- 
ing. 

LORAND, JOHN P.,? Wilmington, Chemistry. 


Science Faculty 
BENDA, STEPAN V., Dover, Physics. 


DISTRICT OF COLUMBIA 


Predoctoral 


BRANT, Davip A., Chemistry. 

Everett C., Mathematics. 
EXHRMAN, JOHN R., Physics. 
FELTON, RONALD H., Chemistry. 
HACKMAN, MATTHEW, Mathematics. 
HOFFMAN, FREDERICK, Mathematics. 
Hoye, E., Anthropology. 
HUBBARD, Rosert L., Physics. 
OLIVER, Davip W., Physics. 
PRESNALL, DEAN C., Earth Sciences. 


Science Faculty 
ButTcHer, Georce H., Mathematics. 


FLORIDA 

Predoctoral 

Bonb, Freperick T., Jr., Tavernier, Chem- 
istry. 

BROCKMAN, HERMAN K&.,. Tallahassee, Ge- 
netics. 

Fox, EveBLYN, Miami Beach, Physics. 

IRWIN, CAROL A., Jacksonville, Anthropology. 

NEALY, Davin L.,? Sarasota, Chemistry. 

PITTMAN, RicHARD G., Jr., Jacksonville 
Beach, Chemistry. 

RALPH, Peter,’ Avon Park, Physics. 

ROSEN, GERALD H., Surfside, Physics. 

SCHWAMB, FRANK E., Miami, Physics. 

WaGNER, ALVIN, Tallahassee, Zoology. 


Postdoctoral 

§&., Jr., 
Physics. 

Senior Postdoctoral 


Feper, WILLIAM A., Orlando, Botany. 
Peery, THOMAS O., Gainesville, Genetics. 


Science Faculty 
Scott, Linus A., Gainesville, Engineering. 


St. Petersburg, 


| | 
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GEORGIA 


Predoctoral 


BrabD.Ley, E., Decatur, Mathematics, 

BuTLer, JAMES R., Macon, Earth Sciences. 

Downs, JAMES P., Savannah, Earth Sciences. 

Howe, Joun A.,? Blue Ridge, Chemistry. 

JOHNSON, CHARLES §S., Jr., Albany, Chem- 
istry. 

McMILLAN, D. RUSSELL, Jr., Atlanta, Mathe- 
matics. 


Postdoctoral 
GILBERT, THOMAS F.., Athens, Psychology. 


Science Faculty 


CLEMMONS, JOHN B., Savannah, Mathe- 
matics. 

HALL, ALEXANDER A., Albany, Physical Sci- 
ences General. 


IDAHO 
Predoctoral 


BRANDVOLD, GLEN E., Coeur d’Alene, Engi- 
neering. 

BurpDick, GLENN A., Pocatello, Physics. 

NIELSON, CLAIR W., Pocatello, Physics 

Remsserc, Louis P., Jr., Caldwell, Chem- 
istry. 

WILLMORTH, JOHN H.,! Boise, Engineering. 


Senior Postdoctoral 
TISDALE, EDWIN W., Moscow, Agriculture. 


ILLINOIS 
Predoctoral 


Bass, HyMAN, Chicago, Mathematics, 

BPRKSON, R., Chicago, Mathematics. 

BJORKEN, JAMES D., Park Ridge, Physics. 

Buss, JAMES C., Chicago, Engineering. 

BopINnE, ALAN G., Macomb, Physics. 

BRESNAHAN, TIMOTHY M., Chicago, General 
Biology. 

Brewer, RIcHARD D., Murphysboro, Zoology. 

Bouccino, ALPHONSE, Chicago, Mathematics. 

BUDDPMEIER, RoBerT W., Urbana, Chemistry. 

CARPENTER, WAYNE, Champaign, Chemistry. 

STEPHEN U., Chicago, Mathematics. 

CHILTON, FRANK M., Jr., Chicago, Physics. 

COLEMAN, SIDNEY, Chicago, Physics. 

CORRELL, Davip, Lombard, Zoology. 

Dovey, Wi1LL1AM F., Jr., Oak Park, Biochem- 
istry. 

EcksTEIN, SHULAMITH G., Chicago, Physics. 

Epwakps, Harotp M., Jr., Champaign, 
Mathematics. 

FoopEeN, Jack, Chicago, General Biology. 

FRAENKEL, Dan G., Urbana, Medical Sciences. 

FREIFELDeER, Davip M., Waukegan, Bio- 
physics. 

Ricuarp Highwood, Engi- 
neering. 

GINSBERG, DONALD M., Chicago, Physics. 

GOLDBERG, Jay M., Chicago, Psychology. 

GRINNELL, ALAN D.,? Carbondale, Zoology. 

HaGEN, Carb R., Chicago, Physics. 

Haun, Frank J., Champaign, Mathematics. 

HANNAUER, GeorGe, III, La Grange, Mathe- 
matics. 

RicHarp C.; Wood River, Barth 
Sciences. 

HARRISON, MICHAEL J., Chicago, Physics. 


1 Declined. 


E., Chicago, Chem 
stry. 
HILL, RoperT N., Evanston, Physics, 
Hogan, Jerry A., Chicago, Psychology, 
JAMESON, A. KEITH, Champaign, Che 
JosePH, DaviD W., Wheaton, Physics, 
KALTENBRONN, JAMES S., New Baden, 
Chemistry. 
KaPLaN, CEcILE, Chicago, Chemistry, 
KeRMICLE, L., Dundus, Genetics, 
KertESsz, DENIS J., Glenview, Chemistry, 
KINGSLEY, JacK D., Champaign, Physics, 
KLEMENT, WILLIAM, Jr.,+ Bensenville, 
Physics. 
LEVENBERG, MILTON, Chicago, Chemistry, 
LEVINE, MIcHAEL J., Chicago, Physics, 
LLoxD, RONALD M., Oak Park, Earth Sciences, 
LotsoFr¥r, SEYMOUR N., Chicago, Enginee 
MacLean, David, Winnetka, Chemistry, 
MILLER, DONALD A., Mt. Prospect, Engi. 
neering. 
MINN, Frederick L., Waukegan, Chemistry, 
MOORHEAD, LYNN, Poplar Grove, Biochem. 
istry. 
MorGan, RopeErt L.,? Chicago, Chemistry, 
MOTTERSHEAD, THOMAS, East St. Louts, 
Physics. 
NELSON, Dae,’ Ottawa, Mathematics, 
OLoFsoN, Roy A., Chicago, Chemistry, 
ParTOS, RICHARD, Chicago, Chemistry, 
PAULIKAS, A., Champaign, Physics, 
PAULUS, Henry P., Winnetka, Biochemistry, 
RENICK, ReBecca J., Manhattan, Chemistry, 
RESING, Henry, Chicago, Chemistry, 
REYNOLDS, JOHN C., Glen Ellyn, Physics, 
RoGERS, KENDAL T., Urbana, Physics. 
Rosin, Ropert F., Highland Park, Mathe. 
matical Psychology. 
Rust, JAMES H., Pekin, Engineering. 
SCHLESSINGER, Davin, Chicago, Biochem. 
istry. 
SHREFFLER, DONALD C., Kankakee, Genetics, 
SORENSEN, Hans O.,? Chicago, Engineering. 
STEARNS, RicHARD E., Wilmette, Mathe- 
matics. 
TALBOTT, RICHARD, L., Elmhurst, Chemistry, 
TaNnGORA, Martin C., Evanston, Mathe 
matics. 
TILLson, MartuHa A., LaGrange, Zoology. 
TINKLER, JAcK D., Lansing, Engineering, 
Towser, Jacos, Chicago, Mathematics, 
TrROzzOLO, ANTHONY M., Chicago, Chemistry, 
VRreNTAS, JAMES, Danville, Engineering. 
Wat, Ropert E., Mulberry Grove, Chem- 
istry. 
Warp, Harowp Evanston, Mathematics. 
WarpeNn, C., Danville, Botany. 
Danie, Chicago, Physics. 
Werner, GeOrce T., Chicago, Mathematical 
Economics. 
WENTZzEL, DoNAT G., Chicago, Physics. 
Wo tr, JosePH A., Chicago, Mathematics. 
YOUNGDARL, K., Chicago, Mathematics. 
Yonp, Ricwarp A., Farina, Earth Selences. 
ZIMMER, Russev L., Springfield, Zoology. 
ZIMMERMAN, STEVEN B., Chicago, Biochem- 
istry. 
Postdoctoral 
ARONSON, ARTHUR I., Champaign, Microbl- 
ology. 
Baur, Mario E., Chicago, Chemistry. 
Feper, WALTER, Chicago, Medieal Sciences. 
Guasky, ALVIN J., Chicago, Biochemistry. 
Go.usB, Gene H., Chicago, Mathematics. 
IKEDA, RicHarpD M., Champaign, Chemistry. 
LepLey, ARTHUR R., Peoria, Chemistry. 


ry. 
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Levy, H. Ricwarp, Chicago, Medical 


Sciences. 


Senior Postdoctoral 

pecker, Rosert A.,’ Urbana, Physics. 
King, ROBERT C., Evanston, Genetics, 
Invine E., Chicago, Mathematics, 


Science Faculty 

Gatt, Harotp J. F., Chicago, Zoology. 
Jounson, VERNOY A., Chicago, Mathematics. 
Maruers, CaroL K., De Kalb, Zoology. 
peart, Ropert M., Urbana, Engineering. 
purrs, Harkis E., Charleston, Chemistry. 
grein, Howarp, Chicago, Mathematics. 

van Lagr, Joun, Chicago, Psychology. 
warson, WaLTER W., Chicago, Physics. 


INDIANA 


Predoctoral 
Autor, Witu1aM O., Indianapolis, Mathe- 
matics. 


BaronowsSkY, Pavut E., Evansville, Bio- 
chemistry. 
BELINFANTE, JOHAN, West Lafayette, 
Physics. 


Davipson, Ernest R., Terre Haute, -Engi- 
neering. 

Fatter, JAMES E., Mishawaka, Physics. 

FassNACHT, ROBERT,’ South Bend, Physics. 

Fish, Ferot F., Jr., East Chicago, Earth 
Sciences. 

FisHer, Ropert T., Indianapolis, Physics. 

Francis, Georce K., South Bend, Mathe- 
matics. 

Hugeser, Francis M., Indianapolis, Earth 
Sciences. 

Honter, B., LaPorte, Earth Sciences. 

Jenkins, THOMAS M., Indianapolis, Mathe- 
matics. 

Kise, ATTILA O., Bloomington, Botany. 

Leoo, James C.,} Windfall, Physics. 

Luypy, RicHarp A., Connersville, Physics. 

Mercer, Epwarkp E., West Lafayette, Chem- 
is 


try. 
Parker, RicHarD B., Hanover, Zoology. 
Pout, WituiaM F., Michigan City, Mathe- 
matics. 
Prairie, RicHarD L., Fort Wayne, Biochem- 


istry. 

RaGLanD, THOMAS E., Bloomington, Bio- 
chemistry. 

Ray, CiLayTon Indianapolis, Earth 
Sciences. 


Sane, JAMes O., Hammond, Engineering. 

Kirsy V., Jr., Evansville, Chem- 
istry. 

ScHRENK, Grorce L., Seymour, Physics. 

SHIELDS, JAMES E., Marion, Biochemistry. 

Sms, CHartes C.,1 Elkhart, Mathematics. 

Stansuck, WILLIAM H., Portland, Mathe- 
matics and Social Sciences. 

Vousut, J., South Bend, Mathe- 
matics, 

Writ, Jon D., Evansville, Genetics. 

Witt, Frep H., Syracuse, Zoology. 


Postdoctoral 


Bock, Ricnarp E., Bloomington, Mathe- 
matics. 
Mary Connersville, Biochem- 


1 Declined. 
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Sentor Postdoctoral 

SHINER, VERNON J., Jr., Bloomington, Chem- 
istry. 

WRUBEL, MARSHAL H., Bloomington, Astron- 
omy. 

Sctence Faculty 

BAUMGART, JOHN K., 
Mathematics. 

DyYeER-BENNET, JOHN W., Lafayette, Mathe- 
matics. 

Jones, Hospart W., Lafayette, Agriculture. 

ScHLeeEr, Danie. J., Lafayette, Engineering. 


North Manchester, 


IOWA 


Predoctoral 


ANDERSON, WILLIAM J., Ames, Engineering. 
BELL, JERRY A., Bettendorf, Chemistry. 
CHRISTENSEN, STANLEY H., Ames, Physics. 
Ecker, RICHARD B., Ames, Microbiology. 
Forses, MILTON L., Iowa City, General 
Biology. 
GoopricH, KENNETH P., Iowa City, Psychol- 
ogy. 
GraHaM, JOHN B.,1 Brooklyn, Engineering. 
ROBERTS, WALDEN K., Lamoni, Chemistry. 
SeLim, Rosert G., Lanyon, Chemistry. 
Stupier, F. WILLIAM, Waverly, Biophysics. 
SuNpDQUIST, BrucB, Davenport, Engineering. 
WaGNER, ALLAN R., Davenport, Psychology. 
Watson, Patty J., Sheffield, Anthropology. 
WOOLDRIDGE, CHARLES E., Mason City, Engi- 
neering. 


Postdoctoral 


LLorD, MontT®, Sioux City, Zoology. 
MakTIN, Dean F., Grinnell, Chemistry. 


Sentor Postdoctoral 


BOLig, Victor W., Ames, Engineering. 
LeRoy, Iowa City, Chemistry. 


Science Faculty 


GILBERT, WALTER M., Ames, Mathematics. 

GREEN, Robert W., Ames, Physics. 

HARRENSTEIN, Howarp P., Ames, Engineer- 
ing. 

Sorenson, Mauve J., Whiting, Physics. 

WILD, WAYNE G., Storm Lake, Physics. 


KANSAS 
Predoctoral 


Beam, JOHN Ottawa, Physics. 
DaLy, Howe. V., Jr., Lawrence, Zoology. 
Davies, W., Emporia, Botany. 
Davis, JOHN A., Jr., Topeka, Engineering. 
FRANZEN, Huco F., Lawrence, Chemistry. 
Haines, Howarp B., Kansas City, Zoology. 
HALL, JOHN B., Mission, Medical Sciences. 
HANSON, Davip L., Wichita, Mathematics. 
HEIpDER, KaRL G., Lawrence, Anthropology. 
Hosss, CHarves F., Lawrence, Chemistry. 
Jackson, THOomaAs C.,1 Hutchinson, Engi- 
neering. 
A., Emporia, Zoology. 
RAMSAY, ARLAN,) Dodge City, Mathematics. 
RETTENMEYER, CARL W., Lawrence, Zoology. 
RICHERT, STUART, Wichita, Physics. 
Rocers, Gary B., Manhattan, Engineering. 
SCHLAGER, GUNTHER, Lawrence, Zoology. 
SInkHoRN, RicHaRD D., Wichita, Mathe- 
matics, 
Sommer, WARREN T., Manhattan, Physics. 
STrRaTTan, RopertT D., Newton, Engineering. 
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StTrickier, Stewaekt J., Hutchinson, Chem- 
istry. 

WEIDLER, RICHARD D., Minneapolis, Engi- 
neering. 

Postdoctoral 

THomas C., Wichita, Chemistry. 

Gaston, LaMONT W., Lawrence, Medical 
Sciences. 

Science Faculty 

CARMAN, KENNETH Salina, Mathematics. 

SmirH, Bos L., Manhattan, Engineering. 


KENTUCKY 

Predoctoral 

Coox, Maurice G., Hatton, Agriculture. 

— Wituiam J., Jr., Covington, Chem- 

try. 

Konsier, THomas R., Henderson, General 
Biology. 

Linp, E., Jr., Louisville, Chemistry. 

Rieossy, W. Stuart, Ashland, Biophysics. 


Postdoctoral 
Drxon, Jog B., Fulton, Agriculture. 


Science Faculty 


MIDDENDORF, WILLIAM H., Covington, Engi- 
neering. 


LOUISIANA 


Postdoctoral 

HaMILTon, JoserH H., Jr., Tallulah, Physics. 

Science Faculty 

Crow, A. Bieter, Baton Rouge, Agriculture. 

DanTIN, Etvin J., Baton Rouge, Engineer- 
ing. 

Strong, Epwarp J., Baton Rouge, Agricul- 
ture. 

TULLIER, Peter M., Jr., Lafayette, Mathe- 
matics. 


MAINE 
Predoctoral 


BERKELMAN, KarL,! Lewiston, Physics. 

JENNESS, JONATHAN, North Bridgton, An- 
thropology. 

KNIGHT, WILLIAM §8., Auburn, Chemistry. 

Lary, Epmunp C., West Scarboro, Engineer- 


ing. 
WaLcH, CAROLYN R., Portland, Zoology. 


Postdoctoral 
Brose, STEPHEN G., Orono, Physics. 


Science Faculty 
Scott, ALLAN C., Waterville, General Bi- 
ology. 


MARYLAND 

Predoctoral 

Brown, Ropert L., Kensington, Chemistry. 
Carson, Baltimore, Psychology. 
Curtis, Epwarp B., Annapolis, Mathematics. 
DorrmMaNn, Jay R., Baltimore, Chemistry. 
Goren, Simon L., Baltimore, Engineering. 


1 Declined. 
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Havk, Peter, Chevy Chase, Chemistry, 
Havk, RosaLinp, Chevy Chase, 
Sciences. 


HerMes, MatTHew. E., Takoma Park, 
Chemistry. 

KAUFMANN, JOHN H., Towson, Zoology. 
Korzwee, ULrich H.,' Silver Spring 
Physics. 

MORTENSEN, GLEN A., Poolesville, Bp. 
gineering. 


SHABNOFF, MarK, Chevy Chase, Physics, 
Sicer, ALvin, Baltimore, Biochemistry, 
STAGNER, MARILYN L., Bethesda, Zoology, 
Takuser, Kart E., Hyattsville, Demography 
Rooer H., College Park, Zoology. 
Van Trees, Harry L., Glen Burnie, 
Engineering. 
Vuiases, Georce C., Pikesville, Engineering, 
Waener, JONATHAN R., Bethesda, Biophysics, 
WHITLOCK, Howard W., Jr., University 
Park, Chemistry. 
ZDANIS, RICHARD A., Baltimore, Physics, 


Postdoctoral 
GOLDSMITH, TIMOTHY H., Silver Spring, 
Zoology. 
Wittmm 
chemistry. 


STEINBERGER, EMIL, 
Sciences. 


Sentor Postdoctoral 
LAWRENCE E., Olney, Mathematics, 
Sctence Faculty 


GutTscHe, GraHaM D., Annapolis, Physics. 
Wuirs, EvizaseTH L., Baltimore, History 
of Science. 


Baltimore, Bio- 
Rockville, Medical 


MASSACHUSETTS 
Predoctoral 


ALTIERI, L.,1 Watertown, Psychol- 
ogy. 
ANDERSON, Don L., Brighton, Earth Sciences, 
AVERELL, JOHN P., Boston, Physics. 
BayM, Gorpon A., Pittsfield, Physics. 
BENEDICT, Mary H., Weston, Chemistry. 
BIENENSTOCK, ARTHUR, Cambridge, Physics. 
Brooks, Ropney A., Somerville, Physics. 
Brown, THomas A., Cambridge, Mathe- 
matics. 
Cooper, BERNARD R., Hyde Park, Physics. 
Cotter, Epwarp, Chelsea, Earth Sciences. 
Coury, Frances,’ Wollaston, Physics. 
D1iaAMoND, JaReED M., Brookline, Medical 
Sciences. 
Drxon, WILLIAM B., Fall River, Chemistry. 
Evens, LEONARD, Brookline, Mathematics. 
Fasens, Aucustus J., Salem, Mathematics. 
FuLton, RopertT L., East Weymouth, 
Chemistry. 
Grpss, P., Lexington, Zoology. 
GILLEN, Roszg E., New Bedford, Medical 
Sciences. 
Gotp, L. Peter, Brockton, Chemistry. 
GOLDMAN, LAWRENCE, Peabody, Zoology. 
GOLDSTEIN, Rusin, Cambridge, Physics. 
GossagD, ARTHUR C., Quincy, Physics. 
GRANT, WALTER J. C., Lawrence, Physics. 
GRISWOLD, RoserT, New Bedford, Chemistry, 
HARRISON, JEAN B., Belmont, Zoology. 
HeaTH, Rosert L., Cambridge, Biochemistry. 
Hosey, WILLIAM D., Peabody, Chemistry. 
Howm, RicHarp H., Falmouth, Chemistry. 
Howarp, Wessrer E., Jr., Cambridge, 
Physics. 


— 
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James, EsTELLE M., Revere, Mathematical 
Economics. 
yron, Myron, Lowell, Engineering. 
KyaPp, THOMAS B., Arlington, Mathematics. 
Kotenkow, ROBERT, Cambridge, Physics. 
Coorer H., Holyoke, Chemistry. 
LecHNer, ROBERT J., Watertown, Engineer- 


am ALAN D., Brighton, Psychology. 

LianipEs, SYLvi1A P., Lynn, Medical Sciences. 

McGorF, Davip J., Somerville, Engineering. 

McPHERSON, KENNETH, Revere, Medical 
Sciences. 

OrEnGAND, JAMES, Taunton, Microbiology. 

parsons, MARGARET C., Cambridge, Zoology. 

persHAN, PETER S., Cambridge, Physics. 

SHERMAN K., Leonminster, 
Physics. 

Rernotps, Davip V., Attleboro, Psychology. 

Paut, Cambridge, Psychology. 

SAKLAD, MALCOLM H.,? Boston, Chemistry. 

SCHLESINGER, JAMES W., Cambridge, Mathe- 
matics. 

Scuwaktz, LOWELL M., Watertown, Engi- 
neering. 

ScHWEITZER, PeTer E., Cambridge, Mathe- 


matics. 
WHARTON, LENNARD, Brookline, Chemistry. 


WHITNEY, PHILIP R., Marshfield, Earth Sci- 
ences. 

Davin C., Belmont, Chemistry. 

WILLIAMS, RICHARD B., Cambridge, General 
Biology. 

WILSON, KENNETH Concord, Physics. 

Ricuarp M.,’ Hingham, Zoology. 


Postdoctoral 

ALtgen, Davin W., Watertown, Medical Sci- 
ences. 

CnomsKy, Avram N., Cambridge, Mathe- 
matics & Linguistics. 

Davis, Ropert E., Cambridge, Chemistry. 

Davis, ROWLAND H., Cambridge, Genetics. 

Dieter, NANNIELOU, Cambridge, Astronomy. 

Ervin, SuSAN M., Cambridge, Psychology. 

FESSENDEN, RicHarp W., North Amherst, 
Chemistry. 

Law, JOHN H., Jr., Cambridge, Biochemistry. 

PaLals, RicHarp §., Brookline, Mathematics. 

RUDOLPH, EMANUEL D., Wellesley, Botany. 

ScHNgePrs, JacK, Cambridge, Physics, 

SEIDEL, GEORGE M., Woronoco, Physics. 

WELLS, HERBERT, Brighton, Medical Sciences. 


Senior Postdoctoral 

AKUTOWICz, EDWIN J., Cambridgsa, Mathe- 
matics. 

Attas, Davin, Newton Center, Karth Sci- 
ences. 

ConEN, Lexington, Chemistry. 

FaLKorF, Davip, Auburndale, Physics. 

Kramer, SOL, Woods Hole, Zoology. 

Mak, James W., Lincoln, Engineering. 

MARTELL, ARTHUR E., Northboro, Chemistry. 

Sorrer, MILTON D., Haydenville, Chemistry. 


Soience Faculty 


COLEMAN, James A., Springfield, Astronomy. 
CRAWFORD, Jean V., Wellesley, Chemistry. 
DurHaM, Marcia J., Hingham, Anthropology. 
Flavin, JOHN W., Chestnut Hill, Zoology. 
Hitt, Saran J., Wellesley, Astronomy. 
_— Norton H., South Dennis, Bot- 
Savage, Ricnarp L., Arlington, Engineering. 
_ 


1 Declined. 
41502 O—59——_14 
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SPRAGUR, ISABELLE B., South Hadley, Zool- 


ogy. 
WOODLAND, JOHN T., Boston, General Biology. 


MICHIGAN 


Predoctoral 

BACHMANN, Rocer W., Ann Arbor, Zoology. 

Bisque, RAMON E., Iron River, Earth Sci- 
ences. 

BorGESON, Davip P., Muskegon, Zoology. 

BouwsMA, WarD D., Grand Rapids, Mathe- 
matics. 

BRAKE, JOHN R.,? Stanton, Agricultural Eco- 
nomics. 

BUTCHER, SAMUEL Gaylord, Chemistry. 

CLOsson, WILLIAM D., Pontiac, Chemistry. 

Coats, Keira H., Ann Arbor, Engineering. 

CONLEY, CHARLES C., Royal Oak, Mathe- 
matics. 

CuRTISS, LAWRENCE E., Hastings, Physics. 

DENTON, JOHN §&., Jr.,1 Jackson, Mathematics. 

Diprcks, Kay Ypsilanti, Psychology. 

Dract, ALex, Grand Rapids, Physics. 

FARRAND, WILLIAM R., Ann Arbor, Earth 
Sciences. 

FIscHER, PaTrRICK C.,1 Ann Arbor, Mathe- 
matics. 

GAMSON, WILLIAM A.,? Ann Arbor, Psychol- 
0 

Howarp,' Detroit, Mathematics. 

GARWOOD, DONALD C., Cassopolis, Chemistry. 

GRAESSLEY, WILLIAM W., Ann Arbor, Engi- 
neering. 

HAMELINK, RONALD C., Holland, Mathe- 
matics. 

KNOLL, GLENN F., Frankenmuth, Engineer- 
ing. 

Litwin, Georce H., Detroit, Psychology. 

LOVETT, JAMES §S., Hast Lansing, Botany. 

MOuR, CHARLES M., South Haven, Engineer- 
ing. 

NELSON, Freperic F., Grand Rapids, Chem- 
istry. 

RUSKIN, ARNOLD M., Saginaw, Engineering. 

SANDEL, VERNON, L’Anse, Chemistry. 

ScHriBerR, THOMAS J., Muskegon, Engineer- 
ing. 

SHIELDS, Paut C., South Haven, Mathe- 
matics. 

Srncius, JoserpH A., East Lansing, Chem- 
istry. 

STASHEFF, JAMES,’ Ann Arbor, Mathematics. 

STENGER, ROBERT A., Midland, Chemistry. 

VAN DyYK, JOANNE, Hancock, Zoology. 

WIDEMAN, JAMES M., Detroit, Zoology. 

WISER, NATHAN H., Detroit, Physics. 

YOUNGDALE, GILBERT A., Detroit, Chemistry. 


Postdoctoral 
CoLeMAN, Joserna E., Birmingham, Medical 


Science. 
GEHRING, FREDERICK W., Ann Arbor, Mathe- 


matics. 
RAYMOND, FRANK A., Ann Arbor, Mathe- 


matics. 
Senior Postdoctoral 


INSULL, WILLIAM, Jr., 
Sciences. 
NANNEY, Davip L., Ann Arbor, Genetics. 


Zeeland, Medical 


Science Faculty 


Baker, JOHN H., Grand Rapids, Physics. 
BsorK, CLARENCE M., Marquette, Mathe- 
matics. 
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Herzoc, Berrram, Ann Arbor, Engineering. 

LINSLEY, Rospert M., Traverse City, Earth 
Sciences. 

MICHELSEN, FINN C., Ann Arbor, Engineer- 
ing. 

Rinco, Boyp C., East Lansing, Engineering. 

Rose, Frank E., Flint, Physics. 

Smita, WaYLanp P., East Lansing, Engi- 
neering. 

Troporo, ROsaRio R., Detroit, Microbiology. 

Woopry, LaurEn G., Rosebush, Mathematics. 


MINNESOTA 


Predoctoral 
ACKERBERG, ROBERT C., Minneapolis, Engi- 
neering. 
ANDrRSON, RoBerTA K., Carlton, Microbi- 
ology. 
APPELBAUM, ELIzaBeTH, St. Paul, General 
Biology. 
CarOL, Hutchinson, Chemistry. 
BrReETHOWER, Dae M., Nevis, Psychology. 
CULBERT, PatTRICK, Minneapolis, Anthro- 
pology. 
Erickson, GLEN W., Minneapolis, Physics. 
GALVIN, Frep, St. Paul, Mathematics. 
GUTTMAN, BurTON S., Minneapolis, Zoology. 
HaakB, Pavt C., Winona, Chemistry. 
HANNA, MELVIN W., Minneapolis, Chemistry. 
Houtmes, Joun C., South St. Paul, Zoology. 
Husin, ALLEN Sandstone, Chemistry. 
JorpaNn, THOoMasS F.,? Duluth, Physics. 
Juneas, RoBert L., Mountain Lake, Medi- 
cal Sciences. 
KircHNeER, ROcer Edina, Mathematics. 
LARSON, JANE, Minneapolis, Chemistry. 
LAURANCE, NEAL, Winsted, Physics. 
MILLER, FrRaNK C.,? Little Falls, Anthro- 
pology. 
Morret, ALAN T., Rochester, Physics. 
MUELLER, AUGUST P., Mahnomen, Zoology. 
OsTBRKAMP, DaryYL L., Minneapolis, Chem- 
istry. 
Raptorr, LENORE, Minneapolis, Psychology. 
Reep, Francis K., Austin, Engineering. 
Ricuarps, J. St. Paul, Mathematics. 
ROISBLAND, DONALD, South St. Paul, Physics. 
Scuwartz, Ropert, South St. Paul, Chem- 
istry. 
SPANGLER, JOHN D., Atwater, Physics. 
Sweenby, Carnot C., Winnebago, Chemistry. 
TORGERSON, RONALD, Minneapolis, Physics. 
Vistp, ARLEN Austin, Chemistry. 
Watt, Ropert E., St. Paul, Barth Sciences. 
WALSTEDT, RUSSELL E.,1 Mound, Physics. 
WaTKINS, MarGaret J., Minneapolis, Zo- 
ology. 
WILLETT, ROGER D., Northfield, Chemistry. 
Wittry, Sr. Esprrance, C. 8. J., St. Paul, 


Zoology. 
YounequisT, Mary J., Balaton, Chemistry. 
Postdoctoral 
CoLLipr, RayMonpD O., Jr., St. Paul, Psy- 
chology. 


LovgigNn, Rex, Minneapolis, Chemistry. 
WINCH, Braptey L., Minneapolis, Chemistry. 
Science Faculty 


Barry, Davip G., Mankato, Philosophy of 
Science. 
CaHOON, MARY ODILB, Duluth, Microbiology. 


1 Declined. 


Lance, Joun B., St. Cloud, Mathematics, 
LANGSJOEN, ARNE N., St. Peter, Chemistry 


Ramerrs, RicHard W., Northfield, Chemi, 
try. 
TRusK, AmBrosp, Winona, Chemistry, 


MISSISSIPPI 
Predoctorat 


Cerny, Josepu, III, Oxford, Chemistry, 

CuisuRgN, J. WILLIAM, Hattiesburg, Zoology 

Crow, Terry T., Amory, Physics, ’ 

Davis, JaMEs E., State College, Chemistry, 

Knopp, J., 8. J., Pass Christian, Matha 
matics. 

MANGUM, BILLY W., Mize, Chemistry. 


Science Faculty 


Lewis, Jessp C., Tougaloo, Mathematics, 
Jesse Cleveland, Zoology. 


MISSOURI 


Predoctoral 


BLACKBURN, THOMAS R., Webster Groves, 
Chemistry. 

Buair, James E., Kansas City, Chemistry, 

CusHING, Epwarp J., Steelville, Barth 
Sciences. 

DREITLEIN, JOSEPH F., Ferguson, Physics, 

Fox, Sr. M. ALICE Martz, B. V. M., 8t, 
Louis, Zoology. 

Gray, Davin L., Kansas City, Engineering, 

Jones, M. THomMAs, Jennings, Chemistry, 

KLock, W., St. Louis, Engineering, 

LEMING, HOWELL E., St. Louis, Physics, 

MIDGLEY, JAMES B., Kansas City, Physics, 

MONTGOMERY, Davin, Milan, Physics, 


PALMER, THEODORE W., Webb City, Mathe 


matics. 


PITTMAN, WILLIAM H., Columbia, Chemistry, 


Pratt, RicHarD L., Jefferson City, Mathe 
matics. 

SCHAEFFER, KATHERINE M. M., Clayton, 
Earth Sciences. 5 

ScHANUEL, StepHen H., Kirkwood, Mathe 
matics. 

SLOAN, MarTIn F., University City, Chen- 
istry. 

THOMPSON, JOHN G., Jefferson City, Mathe 
matics. 


Postdoctoral 
Woop, GaLen, T., St. Louis, Physics. 


Senior Postdoctoral 

PFANDER, WILLIAM H., Columbia, Zoology. 

Varney, Roper N., St. Louis, Physics, 

Science Faculty 

HAMILTON, JOHN M., Parkville, Zoology. 

MILLER, OwENn W., St. Louis, Engineering. 

PUTERBAUGH, MILTON P., Kansas City, Chem- 
istry. 

TAaPPMBYER, WiLBoR P., Bolivar, Chemistry. 

Tupor, JaMes R., Columbia, Engineering. 


MONTANA 


Predoctoral 


Kemp, Danret Missoula, Biochemistry. 
Woopwakrp, Lez A., Missoula, Earth Sciences 
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NEBRASKA 


predoctoral 

Dominco, JOHN J., Weeping Water, Physics. 

paves, JOHN B., Omaha, Barth Sciences. 

Quist, Anvin S., Blair, Chemistry. 

Van VLECK, LLoxp D., Clearwater, Agricul- 
ture. 


Postdoctoral 
Jensen, DonaLp D., Osceola, Psychology. 
yanpers, ARMON F., Falls City, Genetics. 


NEVADA 


Predoctoral 
SHANKLAND, THOMAS, Boulder City, Physics. 


NEW HAMPSHIRE 


Predoctoral 

Fouey, RicHarD J., Durham, Engineering. 
kine, R. Bruce, Rochester, Chemistry. 
LyncH, Davip D.,1 Penacook, Physics. 
RosinsoN, Peter, Hanover, Earth Sciences. 


Postdoctoral 
Dorie, WiLLIAM T., Hanover, Physics. 


NEW JERSEY 


Predoctoral 

Apter, Ropert J., Westfield, Engineering. 

ALBERSHEIM, PeTER, Madison, Biochemistry. 

ANDERSEN, KENNETH K., Fords, Chemistry. 

BALDESCHWIELER, JOHN D., Cranford, Chem- 
istry. 

Genw A., Maplewood, Physics. 

Barnert, NyLes N., West Orange, Mathe- 
matics. 

Barta, Roperr H., Jr., Ridgewood, Zoology. 

BoorH, Mary L.,? Boonton, Mathematics. 

Bravtt, JaMes W., Princeton, Physics. 

Brown, W. STANLEY, Princeton, Physics. 

Brownz, GERARD M., Jersey City, Physics. 

Burks, James A., Andover, Physics. 

CALDWELL, DeNNIS J., Penns Grove, Chem- 
istry. 

CaRLSMITH, JAMES M., Summit, Psychology. 

CisctucH, RONALD F.. W., Jersey City, Chem- 
istry. 

D'HeeDenn, ROBERT N.,1 New Vernon, Math- 
ematics. 

Do.orta, THEODORE A., Vineland, Engineer- 


DONNELLY, THOMAS, Princeton, Earth Sci- 
ences. 
Dreiss, Grrarp J., Union City, Physics. 
Fitzceorce, Joyce Trenton, Botany. 
Firtcuer, Jonn G., Princeton, Physics. 
Foren, ARTHUR, Trenton, General Biology. 
FrencH, Bevan M., Nutley, Earth Sciences. 
Gites, Witt1am B., South Orange, Mathe- 
matics, 
Giz, Joun C., Teaneck, Earth Sciences. 
Gooprmar, Wi1LLIaM F., Jr., New Brunswick, 
Chemistry. 
GREENLEAF, NewcomsB, Short Hills, Mathe- 
matics, 
Hearst, East Orange, Chemistry. 
, Guorce Princeton, Physics. 
Kay, ELizapeTu M., Leonia, Earth Sciences. 


1 Declined 


Kine, Cary J., III, Princeton, Engineering. 

Kuauper, Lovis T., Moorestown, 
Physics. 

Lariptaw, WILLIAM J., Fair Lawn, Psychol- 
ogy. 

Davip, Hawthorne, Physics. 

LISSNER, David, Upper Montclair, Mathe- 
matics. 

MaRIK, ROBERT Westfield, Engineering. 

MaTHER, WILLIAM B., Jr., Princeton, Chem- 
istry. 

MarGareET C., Glen Ridge, Zoology. 

Means, WINTHROP D., Summit, Earth 
Sciences. 

MENNITT, PHILIP G., Bayville, Chemistry. 

O’Brien, Pavut J., Haddonfield, Biochem- 
istry. 

Raposkl, Henry R.,1 Jersey City, Physics. 

REICHLE, WALTER T., Bloomfield, Chemistry. 

RICHTER, WAYND H., Leonia, Mathematics. 

Ropert W., Princeton, Mathematics. 

RUSKIE, HowarD E., Westwood, Chemistry. 

ScHNITzER, Howard J., Newark, Physics. 

SILVESTRI, ANTHONY Glassboro, Chem- 
istry. 

Oven J., Passaic, Engineering. 

VANDER VEN, Nep Princeton, Physics. 

Van ZANDT, LONNIE L.,! Plainfield, Physics. 

VAUGHAN, WorRTH E., Tenafly, Chemistry. 

WALDkON, Sipney R., Ringwood, Anthropol- 


ogy. 

WaxMaNn, Vineland, Anthropol- 
ogy. 

WEISBERG, RoperT A., Bayonne, Microbiol- 


ogy. 

WeESNER, JOHN W., Jr., Berkeley Heights, 
Engineering. 

WEYMAN, Ray J., Princeton, Astronomy. 

Postdoctoral 

KLEITMAN, DANIEL J., Morristown, Physics. 

LeMAL, Davip M., Fanwood, Chemistry. 

PHILLIPS, JAMES C., Morristown, Physics. 

SuHuster, CHARLES W., Glen Rock, Bio- 
chemistry. 

Waite, THomas R., Morristown, Physics. 

Sentor Postdoctoral 

GILLISPIB, CHARLES C., Princeton, History 
of Science. 

Kou.p, J. LAURENCE, Demarest, Chemistry. 

RavcH, Harry B., Trenton, Mathematics. 

Science Faculty 

GREENSPAN, BERNARD, Florham Park, Mathe- 
matics. 

IMBRIE, JOHN, Leonia, Barth Sciences. 

STIVALA, SaLvatore 8., Merchantville, Chem- 

istry. 


NEW MEXICO 


Predoctoral 

= James A.,? Albuquerque, Engineer- 
ng. 

PIERCE, ALLAN D., Las Cruces, Physics. 

Georce R., Albuquerque, Engineer- 
ng. 


NEW YORK 


Predoctoral 

ADELBERG, ARNOLD M., Brooklyn, Mathe- 
matics. 

ALCALAY, David, New York, Mathematics. 

ANDERSON, CHARLES H., Briarcliff Manor, 
Physics. 
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Baver, Victor J., White Plains, Chemistry. 
Baum, Pavut F., New York, Mathematics. 
Benice, RONALD J., Buffalo, Mathematics. 
BERSOHN, MALCOLM, New York, Chemistry. 
Bioom, Davip M., New York, Mathematics. 
Bock, WALTER, Woodhaven, Zoology. 
Borkess, Rosert 8., Brooklyn, Chemistry. 
Bo.cer, Justin C., Brooklyn, Engineering. 
Bray, Ricwarp C., New York, Biochemistry. 
BruMER, ARMAND, Brooklyn, Mathematics. 
Bunker, F., Hempstead, Chemistry. 
BUTENSKY, MaRTIN, Brooklyn, Engineering. 
BuxBaum, Pau. Flushing, Engineering. 
CARROLL, ALAN 8., Rochester, Physics. 
Catania, A. CHARLES, New York, Psychology. 
CHINOWSKEY, STANLEY, Brooklyn, Engineer- 
ing. 
CLouGcH, GARRETT C., Newburgh, Zoology. 
CoLLa, COLEMAN, Buffalo, Engineering. 
CONSIDINE, JaMEs P., New York, Chemistry. 
Dawson, RoperT L., Rochester, Chemistry. 
De Prius, JoHN, Jamaica, Mathematics. 
Ds Vor, Howarp, Pleasantville, Chemistry. 
Dick, STANLEY, Brooklyn, Botany. 
Dirtner, Perer F., Long Island City, 
Physics. 
DOoLeN, RIcHARD,? New York, Physics. 
DoLuiver, James Ithaca, Botany. 
DovcHertTy, Hagry W., Brooklyn, Biochem- 
istry. 
Dusnav, Davip,? Brooklyn, Zoology. 
LOWELL, Brooklyn, Physics. 
Eckert, Rocer O., New York, Zoology. 
EIcHBerG, JoserH, Jr., Great Neck, Medical 
Sciences. 
EISENBERG, JuDAH, Forest Hills, Physics. 
Erwin, Josep A., Brooklyn, Zoology. 
Facan, JOHN J., Ridgewood, Earth Sciences. 
Fas, Peter L., Brooklyn, Mathematics. 
Far_Ley, DONALD T., Jr.,? Ithaca, Physics. 
FEeHLNER, FRANCIS P., Dolgeville, Chemistry. 
FSINnLeis, JuLivs,’ Brooklyn, Physics. 
FELDMAN, MARTIN, New York, Chemistry. 
FELDMAN, MARTIN, Brooklyn, Physics. 
FELDMAN, MaRVIN, Brooklyn, Engineering. - 
Ferzicer, Joe H., Brooklyn, Engineering. 
Fuint, Ouiver Jr., Slaterville Springs, 
Zoology. 
Franco, Victor, New York, Physics. 
FRANKEL, RicHarp New York, Chemistry. 
FREED, JACK,’ Brooklyn, Engineering. 
MOLLY W., Manlius, Zoology. 
GALLANT, JONATHAN, Mount Vernon, Bio- 
chemistry. 
GARDINER, WILLIAM, Niagara Falls, Chem- 
istry. 
GassNer, Heney P.,1 Staten Island, Mathe- 
matical Economics. 
GASTWIRTH, JOSEPH L.,1 Rego Park, Mathe- 
matics. 
GELB, ARTHUR, Brooklyn, Engineering. 
GERSTEIN, Ina, Rego Park, Physics. 
Gispss, JAMEs L., Jr., Ithaca, Anthropology. 
GILINSKEY, Bronx, Physics. 
GLucK, HeemMan New York, Mathe 
matics. 
GOLDBERG, ABRAHAM, Staten Island, Physics. 
GOLDMAN, MicHagt Brooklyn, Physics. 
GOLDSTEIN, PAUL, Brooklyn, Chemistry. 
GrossMaAN, Epwarp J., Brooklyn, Biochem- 
istry. 
Greuun, RotH, Cornwall on Hudson, Anthro- 
pology. 
HALL, DaNIEL N., Bronxville, Chemistry. 
HARRINGTON, Davip R., North Tonawanda, 
Physics. 


1 Declined. 
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Harris, Morton Brooklyn, Ma 
Harte, KENNETH J., Troy, Physics, 
HERZBERG, NORMAN P.,' Brooklyn, Mathe 
matics. 
Horr, Marcin E., Jr., Rochester, Engineer. 
ing. 
HoFFMANN, Roatp,! Jackson Heights, Chem. 
istry. 
Hogine, NorMAN J., Brooklyn, Physics, 
Horowitz, Epwin B., Jamaica, Biophysics, 
HorRTMANN, ALFRED G., Woodside, Che 
Hritz, Jane M., Hornell, Chemistry, 
Hucues, THomas H.,} Mt. Kisco, Engineer. 
ing. 
JOHNSGARD, PavuL A., Ithaca, Zoology, 
KaDaNnorr, Leo, New York, Physics, 
KAHN, DANIEL 8., Brooklyn, Mathematicg, 
KAIsER, ROBERT, New York, Engineering, 
KaNnpalt, GEorrrey Far Rockaway, 
Mathematics. 
KANDEL, Ropert S.,1 New York, Astronomy, 
KapLaNn, STANLEY,’ Brooklyn, Mathematics, 
KakG, GERHART, New York, Chemistry, 
Kakkass, ABRAHAM, Brooklyn, Mathematics, 
Katz, THOMAS, Forest Hills, Chemistry, 
Kess_Ler, DIETRICH, Hamilton, Microbiology, 
KNEUER, JOSEPH G.,} Massapequa, Engineer. 
ing. 
KorENMAN, VicToR, Brooklyn, Physics. 
LAMBERT, LORETTA, North Bellmore, Medica) 
Sciences. 
LANDE, ALEXANDER, New York, Physics, 
LANDSMAN, EMANUEL, New York, Engineer. 
ing. 
LagcHak, RoBERT H., New York, History of 
Science. 
LARRABEE, ALLAN R., Great Neck, Biochem- 
istry. 
LEERMAKERS, PETER, Rochester, Chemistry, 
LEIBOWITz, GERALD M., New York, Mathe- 
matics. 
LENT, ARNOLD, New York, Hngineering. 
LEVIEN, Rocer E., Brooklyn, Engineering, 
LEvINE, Ina N., Brooklyn, Chemistry, 
LEVINE, Isaac, New York, Chemistry. 
LEVINE, JEROME P., Mount Vernon, Mathe 
matics. 
Levy, Peter M., New York, Engineering. 
LigHT, JOHN C., Mount Vernon, Chemistry, 
Loneosz, Epwarp J., Rochester, Chemistry, 
LuBIN, JONATHAN D., Staten Island, Mathe- 
matics. 
Mace, Rose G., New York, Microbiology. 
Marcus, DanigL H., Forest Hills, En- 
gineering. 
MaRVIN, DONALD A., Ossining, Biophysics. 
Mayer, ALAN, Flushing, Mathematics, 
McCasBse, JOHN P., New York, Mathematics, 
McLeop, DONALD W., Rochester, Physics. 
MELTZER, HeRBERT,’ Brooklyn, Chemistry. 
Menges, Jack, Flushing, Engineering. 
Meyer, Stuart L., New York, Physics. 
MILLER, RicHakp W., Buffalo, Biochemistry. 
MINEKA, JOHN, Ithaca, Mathematics, 
Minkus, Jeroms, Brooklyn, Mathematics. 
Monsky, PavuL, Queens, Mathematics. 
MosHer, Rosert Larchmont, Mathe 
matics. 
Myers, Ropert A., Mount Vernon, Physics. 
NILSSON, WILLIAM, Middle Village, Chem 
istry. 
NorpDLANDER, J. Bric, Schenectady, Chem 
istry. 
Novin, DONALD, Brooklyn, Psychology. 
O'DONNELL, Davip V., Bellerose, Chemistry. 
OLsEN, Mary J., Northport, Genetics, 
Osorsky, ABRAHAM J., Cheektowaga, Ba 
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4OLILLO, DOMINICK J., Jr., Delhi, Botany. 

peskorF, ARTHUR, Jamaica, Engineering. 

poinnexy, RosertT A., Rochester, Earth 
Sciences. 

prsrson, EDWARD S., Syracuse, Engineering. 

pLaTEK, WALTER A., Buffalo, Chemistry. 

pouLson, THOMAS L., Manhasset, Zoology. 

price, STEVEN, Valley Stream, Zoology. 

RarF, ALFRED I.,1 Brooklyn, Engineering. 

Rappaport, RHobA, New York, History of 
Science. 

RICHTER, ALAN, Brooklyn, Genetics. 

gino, KenneTH, Brooklyn, Chemistry. 

pinpg, JOHN J., New York, Engineering. 

RoMBERG, BERNHARD W., Rochester, Mathe- 
matics. 

gacks, GeraLD E., Ithaca, Mathematics. 

§aLgMAN, ALICE, Bronx, Chemistry. 

ganpy, Frank, New York, Physics. 

gcapuTO, FLORENCE C., Seaford, Chemistry. 

§cHEELE, GEORGE F., Yonkers, Engineering. 

ScHBINBAUM, MONTE L., Brooklyn, Chem- 
istry. 

CaRL, Woodmere, Chemistry. 

Scuniek, Evcene E., Flushing, Chemistry. 

ScuvLtT, Roy L., Geneva, Physics. 

ScuuLTz, JONAS, Brooklyn, Physics. 

ScuusTeR, Davin I., Cedarhurst, Chemistry. 

ScHWEITZER, PAUL A., Pelham, Mathematics. 

Secor, RoperT, New York, Genetics. 

SHAKIN, CARL, New York, Physics. 

SHAPIRO, ELLEN,? New York, Mathematics. 

Ropert, New York, Chemistry. 

Snaw, Rocer W., Buffalo, Physics. 

LAWRENCE, Brooklyn, Mathematics. 

SuuRB, Frep C., New York, Physics. 

SitverT, WILLIAM,! New York, Physics. 

LAWRENCE,’ Laurelton, Physics. 

SuiTH, Davip Y., Schenectady, Physics. 

Sovers, OsakS, Brooklyn, Physics. 

STaFFORD, Frev E., Bronx, Chemistry. 

Stark, Grorce R., New York, Biochemistry. 

SrerneerG, Saut H.,1 Bronx, Mathematical 
Psychology. 

STERNHEIM, MORTON M., New York, Physics. 

StewaRT, DaRYL G., Ithaca, Agriculture. 

Strauss, L., Kew Gardens, Chem- 
istry. 

Pl Water A., Kew Gardens, Mathe- 
matics. 

TayLon, TEKLA, New York, Mathematics. 

siantTin Brooklyn, Physics. 

THOMPSON, Puitip A., Berlin, Engineering. 

THORNDIKE, Enpwarp H., Montrose, Physics. 

Topas, IRWIN, Brooklyn, Chemistry. 

Torre, Ropert J., Rochester, Chemistry. 

Vincow, GERSHON, Brooklyn, Chemistry. 

Voost, JOsern Richmond Hill, Physics. 

Vozick, W., New York, Biochem- 


WaHLIG, MicHaEL A., Woodside, Physics. 
Watt, THEODORE T., New York, Chemistry. 
Warner, Rosert Rochester, Physics. 
Watson, B., III, New York, Zoology. 
Wess, JuniaAN P., Rochester, Physics. 
Wenn, Donap, Brooklyn, Mathematics. 
WEININGER, STEPHEN, Whitestone, Chemis- 


try. 
WINSTON, ANDREW, Flushing, Mathematical 
Economics. 
Wimmer, GerTaupB, New York, Botany. 
Wortis, New York, Physics. 
Wrrrenpacu, Cuarves R., Elmira, Zoology. 
ZipsER, DaviD,) New York, Botany. 
ZWICKEL, ALLAN M., Lynbrook, Chemistry. 


1 Declined. 
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Postdoctoral 


BRENNER, JOSEPH B., New York, Chemistry. 
DusBIns, Lester E., Bronx, Mathematics. 
FEIT, WALTER, Ithaca, Mathematics. 
GELLER, MurrRaY, Brooklyn, Chemistry. 
GLASHOW, SHELDON L., New York, Physics. 
Hirscu, Morris, New York, Mathematics. 
JACOBSON, CLAIRE, New York, Anthropology. 
JEPSEN, DONALD W., Niagara Falls, Chem- 
istry. 
KLEPPNER, DANIEL, New Rochelle, Physics. 
Kotz, TrLLa New York, Mathematics. 
LUBKIN, EvL1nv, Brooklyn, Physics. 
Mazur, Peter, New York, Zoology. 
POPPER, JULIET, Brooklyn, Psychology. 
SCHAEFER, JOHN P., Springfield Gardens, 
Chemistry. 
SNYDER, JOAN, New York, Anthropology. 
TAUSNER, MBNASHA J., Bronx, Physics. 
ULRICH, WeRNER, New York, Engineering. 


Senior Postdoctoral 


GIBSON, JAMES J., Ithaca, Psychology. 

MILLER, JULIAN M., New York, Chemistry. 

Sacus, ALLAN M., Dobbs Ferry, Physics. 

WoLFsserG, Max, Upton, Chemistry. 

Science Faculty 

BERNARD, FRANCIS J., New Rochelle, Gen- 
eral Biology. 

Boyp, RoBert N., New York, Chemistry. 

CARROLL, BENJAMIN, New York, Chemistry. 

CHICCARELLI, JoSEPH B., New York, Mathe- 
matics. 

CosTIsicK, Buffalo, General Biology. 

CRIPPEN, FRANK B., New York, Mathematics. 

HARRISON, WILLIAM P., Potsdam, Engineer- 
ing. 

Heerey, M. J., Flushing, Physics. 

LENER, WALTER, Geneseo, General Biology. 

LEvI, HowarbD, New York, Mathematics. 

MATTERN, JOHN A., Buffalo, Chemistry. 

NEWTON, ABBA V., Poughkeepsie, Mathe- 
matics. 

Pryor, Marvin J., Coeymans, Physics. 

SCHNELLER, Mary B., Brooklyn, General 
Biology. 

WortH, DonaLp C., New York, Physics. 


NORTH CAROLINA 
Predoctoral 


BRYANT, DaviD, Greensboro, Chemistry. 

Burton, Ropert C., Chapel Hill, Mathe- 
matics. 

Horner, Savy M., Chapel Hill, Chemistry. 

JORDAN, Wave H., Jr., Edenton, Chemistry. 

LINDSLEY, DonaLp H., Asheville, Earth 
Sciences. 

PETERSON, JAMES M., Clinton, Chemistry. 

PosTMA, HERMAN, Wilmington, Physics. 

Rosser, Gorpon H., Jr.,1 Durham, Mathe- 
matics. 

Roy, DonaLp H., Raleigh, Engineering. 

Snipes, CHARLES A., Sylva, Zoology. 

Sipps, Raymond F., Reidsville, Chemistry. 


Postdoctoral 


STINESPRING, W. Forrest, Durham, Mathe- 
matics. 


Sentor Postdoctoral 


NaYLor, AUBREY W., Durham, Botany. 
Cox, Evetyn M., Greensboro, General 
Biology. 
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Hacoop, James J., Jr., Greensboro, Mathe- 
matics. 
Owpn, Harry A., Jr., Durham, Engineering. 


NORTH DAKOTA 


Postdoctoral 
Tuomas, E., Fargo, Mathematics. 


Science Faculty 


ANDERSON, EpwIn M.; Fargo, Engineering. 
THOMPSON, JOHN C., Dickinson, Mathe- 
matics. 


OHIO 


Predoctoral 


BAMBAKIDIS, GuST, Akron, Physics. 

CARNAHAN, Brice, New Philadelphia, Engi- 
neering. 

CARRUTHERS, PETER A., Middletown, Physics. 

CHRISTENSEN, JULIEN M., Dayton, Psy- 
chology. 

CLARK, ALLAN H., Cincinnati, Mathematics. 

CuarRK, THOMAS J., St. Marys, Chemistry. 

EK, FREDERICK L., Cuyahoga Falls, Physics. 

ELDER, CAROL-ANN, Cleveland Heights, 
Botany. 

ERNEST, JEANNETTE R., North Olmsted, 
Zoology. 

Foore, J. LINDSLEY, Cleveland, Chemistry. 

FROMMER, GABRIEL P., Cincinnati, Psy- 
chology. 

HELLING, MARTIN, Canton, Mathematics. 

HERSHMAN, ARNOLD, Cleveland Heights, En- 
gineering. 

Horr, Rospert W., Canton, Physics. 

Kognic, DonaLp F., Cuyahoga Falls, Bio- 
physics. 

KRAMER, Davin A., Cleveland, Physics. 

Krapp, Pav J., Springfield, Chemistry. 

Kremmen, H. FrReperRIcK, Jr., Cincinnati, 
Mathematics. 

LeEsor, ANDREW &S., Cincinnati, Physics. 

LENHERT, P. GALEN, Arcanum, Biophysics. 

MALONEY, WILLIAM T., Jr., Niles, Engineer- 
ing. 

MARSHALL, THOMAS C., Cleveland, Physics. 

Mawesy, JOHN E., Dayton, Earth Sciences. 

MERKL, ARTHUR W., Cincinnati, Chemistry. 

NICHOLS, Larry D., Xenia, Chemistry. 

NICHOLS, THOMAS §., Batavia, Chemistry. 

Norcross, Bruce E., Columbus, Chemistry. 

Occ, ANDREW P., Bowling Green, Mathe- 
matics. 

PowELL, Davin L., Mansfield, Chemistry. 

RENKEN, JAMES H.,1 Columbus, Physics. 

ROSEN, RONALD H., Cleveland Heights, 
Mathematics. 

Simpson, ANNA L., Oberlin, Psychology. 

SLAYMAN, CLIFFORD L., Jr.,1 Canton, Zoology. 

SMALLWooD, RicHarD Dayton, Engi- 
neering. 

Sweeney, THomas Cleveland, Engi- 
neering. 

TayLor, LYNN, J., Cuyahoga Falls, Chemis- 
try. 

VON DER EMBSE, URBAN A., Kalida, Engi- 
neering. 

YounG, ANDREW T., Massillon, Astronomy. 


Postdoctoral 


Freep, StaNtey A., Springfield, Anthropol- 
ogy. 


1 Declined. 


GIRARDEAU, MARVIN D., Jr., Bay Village, 
Physics. 
Roycg, C., Cleveland, Medical Sciences, 


Senior Postdoctoral 


StaviTsky, ABRAM B., Euclid, Medic) 
Sciences. 


Science Faculty 

Acker, G., Bowling Green, Chem. 
istry. 

ANDERS, Hanns K., Bowling Green, Chem. 
istry. 

ARMITAGE, KENNETH B., Steubenville, Zoo}. 
ogy. 

Beat, Jack L., Columbus, Biochemistry, 

BuRLAGE, HENRY, Jr., Cleveland Heights, 
Engineering. 

Davis, C., Akron, Mathematics, 

EIcHEN, Erwin, Columbus, Engineering, 

FINKBEINER, DANIEL T., II, Gambier, Mathe 
matics. 

Frazier, THyrsa A., Wilberforce, Mathe 
matics. 

GuaSog, K., Springfield, Chemistry, 

GoTTscHANG, Jack L., Cincinnati, Zoology, 

LESSLER, MILTON A., Columbus, Zoology, 

Nave, Fioyp R., Springfield, Earth Sctences, 

Park, GeorGe K., Athens, Anthropology, 

QUISENBERRY, RoGer C., Athens, Engineer. 
ing. 

RopertT R., Oberlin, Mathematics, 

YozwiAK, BerRNArRD J., Youngstown, Mathe 
matics. 


OKLAHOMA 


Predoctoral 


DENISON, GILBERT W., Norman, Engi 
ENGLEMAN, MarK,! Woodward, Botany. 
FRETWELL, LYMAN J., Jr., Tulsa, Physics, 
Kruecer, CHARLES H., Oklahoma City, En- 
gineering. | 
Lanp, C., Norman, Zoology. 
PARKER, JERALD D., Stillwater, Engineering, 
SCHMALBERGER, Donatp C.,_ Stillwater, 
Astronomy. 


Science Faculty 


BLEAKLEY, WILLIAM Tulsa, Engineering. 
WALLER, Epwin J., Stillwater, Engineering. 


OREGON 


Predoctoral 


AMMANN, Evucenpe O., Portland, Engineering. 
Gien H., Portland, Anthropology. 
De Bar, Rocer B., Eugene, Physics. 
Dixon, Ricwarp Woodburn, Bngineer- 
ing. 
Goss, Baru E., Portland, Engineering. 
KiInp, PHYLLIS D., Portland, Microbiology. 
Leroy, Corvallis, Biochemistry. 
LEEPER, EpwarpD, Eugene, Physics. 
MoursunD, Davip G.,1 Eugene, Mathematics, 
NEewTon, RicHarD M., Corvallis, Biochem- 
istry. 
OHLSEN, GERALD G., Eugene, Physics. 
Person, James C., Salem, Chemistry. 
RUSSELL, Date A., Enterprise, Earth S¢- 
ences. 


Postdoctoral 


SrromBerG, R., Troutdale, Mathemat- 
ics. 
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golence Faculty 
KisinnoLs, Lewis H., Portland, Zoology. 


PENNSYLVANIA 


AARO 

, Philadelphia, Physics. 

ANSEL C., North Warren, 
cB. 

Srvakt, Philadelphia, Physics. 

BertRaM, WALTER J., Jr., Pittsburgh, 


N., Philadelphia, Mathe- 


cs. 
Savt, Philadelphia, Engineer- 


% Joun, Pittsburgh, Engineering. 
BOHACHEVSEY, IHOR O., Philadelphia, 
Mathematics. 
Brice, MarTHA C., Glenside, Zoology. 
Boroin, Walter H., Jr., Camp Hill, Mathe- 
matics. 
BurtNeR, Rocer L., Hershey, Earth Sciences. 
Cox, Davip J., Swarthmore, Biochemistry. 
Cox, WaLTer M., Glenside, Earth Sciences. 
Davis, K. THoMAs R., Pittsburgh, Physics. 
De Coursey, Patricia J., Paoli, Zoology. 
Devaney, THOMAS J., Havertown, Engineer- 


ites, Davip B., Pittsburgh, Engineering. 

Harte, Jr., Abington, Mathe- 
matics. 

Evans, Davin W., Erie, Agriculture. 

Eype, RicHarp H., Lancaster, Botany. 

Fant, RonaLD L., Philadelphia, Engineer- 


Gorpon N.,? Pittsburgh, Physics. 

FureceL, Henry F., Havertown, Astronomy. 

French, THayer C., Sewickley, Biochem- 
istry. 

Rosert L., Pittsburgh, Physics. 

Green, JOHN P., Jr., Philadelphia, Engi- 
neering. 

GrenDer, Gorpon C., State College, Earth 
Sciences. 

Gaim, O., Dallastown, Chemistry. 

Groom, DonaLD B., Turtle Creek, Physics. 

Hatt, Ropert D., Philadelphia, Psychology. 

HatcH, THeoporr F., Jr., Pittsburgh, 
Mathematics. 

Henprix, THoMas E., Landisville, Earth 
Sciences. 

Hitt, BE. ALEXANDER, III, Carnegie, Chem- 


istry. 
HiRscHFIELD, JuDITH B., Pittsburgh, Mathe- 
matics. 
HoHMANN, W., Volant, Engineering. 
Jouns, Lewis E., Jr., Pittsburgh, Engi- 


neering. 
Jones, RicHarD H., Ridley Park, Engineer- 
ing. 


Kampmerer, Jack A., Wyncote, Chemistry. 

KavrFMAN, E., Lancaster, Earth Sci- 
ences. 

Kaurrman, M., Huntingdon Valley, 
Chemistry. 

Kramer, J. Davin R., Jr., Philadelphia, En- 
gineering. 

Laison, Gary, Philadelphia, Mathematics. 

McFappEN, James T., State College, Zoology. 

McNutt, Doveas P., Philadelphia, Physics. 

McWiLLiaMs, Ian G., Philadelphia, Physics. 


Declined. 


Leonarp M., Philadelphia, Engineer- 
ing. . 

MOLLENAUER, JAMES F., Radnor, Chemistry. 

MORAN, PavuL Coudersport, Physics. 

MORRISON, JAMES L., Pittsburgh, Physics. 

OpsHELog, B.,? Philadelphia, Chem- 
istry. 

REILLY, BERNARD B., Conneaut Lake, Med- 
ical Sciences. 

SarTory, WALTER K., Pittsburgh, Engineer- 
ing. 

Seripers, Victor M., York, Earth Sciences. 

SHAFFER, RUSSELL A., Philadelphia, Physics. 

SHAw, LEONARD, Lafayette Hills, Engineer- 
ing. 

SHEPPARD, Ricwarp A., Lancaster, Earth 
Sciences. 

SILVERSTEIN, MaRIANNB, Philadelphia, Math- 
ematics. 

Sm1tTH, Grorcp Upper Darby, Physics. 

SNYDER, Evcense I., Philadelphia, Chemistry. 

Squires, Ropert G., Ambridge, Engineering. 

STEIN, Frep P., Dallastown, Engineering. 

STONER, JouN O., Jr., Berlin, Physics. 

THOMSON, GeorGE H., Philadelphia, Chem- 
istry. 

THORNTON, H. FRAncis, Philadelphia, Math- 
ematics. 

VaIsnys, Juozas R., Philadelphia, Chemistry. 

Van VALEN, LEIGH, Harrisburg, Zoology. 

WELSH, Rosert E., Pittsburgh, Physics. 

Woop, Don, Corry, Engineering. 

Woops, Rospert M., Jr., New Wilmington, 
Physics. 

ZARTMAN, RopertT Lititz, Barth Sciences. 


Postdoctoral 


ALExEFF, Icor, Pittsburgh, Physics. 

BRILL, ARTHUR S., Philadelphia, Biophysics. 

Comrort, W. WisTak, Bryn Mawr, Mathe- 
matics. 

GEFFEN, DONALD A., Pittsburgh, Physics. 

KNOBLER, CAROLYN B., State College, Chem- 
istry. 

LINDENMAYER, ARISTID, Philadelphia, Logic 
& Biology 

MUNSON, RONALD A., Lancaster, Chemistry, 

PETERSON, DONALD B., Erie, Chemistry. 

Sawyer, RayMonp F., Bethlehem, Physics. 

SORENSEN, RaYMOND A., Pittsburgh, Physics. 

WINDGASSEN, RicHakD J., Jr., Allison Park, 
Chemistry. 


Sentor Postdoctoral 


ASHKIN, JuLius, Saxonburg, Physics. 

Bates, THomas F., State College, Earth 
Sciences. 

GERSTENHABER, MuRRAY, Philadelphia, Math- 
ematics. 

KuHN, HaBoLp W., Secane, Mathematical 
Economics. 


Science Faculty 


BEICHL, J., Philadelphia, Chemistry. 

BeraTaN, Leon UL., Philadelphia, En- 
gineering. 

BISSINGER, BaRNakgD H., Annville, Mathe- 
matics. 

CRISLEY, Francis D., Pittsburgh, Microbi- 
ology. 

HarTzvier, Eva R., Belleville, Chemistry. 

Lewis, Dorotuy McDonald, Chemistry. 

MILLER, BERNARD L., Havertown, Physics. 

MORRILL, BERNARD, Swarthmore, Engineer- 
ing. 

Neg, M. Coteman, Scranton, Mathematics. 

Parsons, WILLIAM H., Meadville, Earth 
Sciences. 
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RHODE ISLAND 


Predoctoral 

Beravupet, Rosert A., Woonsocket, Chemistry. 

Burton, Pav. E., Warwick, Chemistry. 

Fiynn, Georce P., Warren, Chemistry. 

FreyD, Peter,’ Providence, Mathematics. 

Jacoss, NOrmMan A.,? Providence, Engi- 
neering. 

Lemaire, NogMAND A., Providence, Chem- 
ist: 


ry. 
MovuLToNn, Davip M., Providence, Chemistry. 


Postdoctoral 

EinsTgin, JuLiaN R., Providence, Medical 
Science. 

Gorpon, Joun E., Providence, Chemistry. 

Science Faculty 

CLapp, LEALLYN B., Providence, Chemistry. 

FERRANTE, WILLIAM R., Providence, Engi- 
neering. 


SOUTH CAROLINA 

Predoctoral 

Kine, Marion, Chemistry. 
Sctence Faculty 


Roacue, C., Orangeburg, General 
Biology. 


SOUTH DAKOTA 


Predoctorat 


Rosert, Faulkton, Physics. 
MINEHART, RALPH C., Mitchell, Physics. 
Pierce, Ropert L., Huron, Mathematics. 
Rasmousson, Gaky, Clark, Chemistry. 


Science Faculty 
Essier, WARREN O., Brookings, Engineering. 


TENNESSEE 

Predoctoral 

Cook, Cuarence E., Jefferson City, Chem- 
istry. 

Houmpuereyrs, Tom D., Arlington, Zoology. 

NUNNALLY, Davip A., Memphis, Zoology. 

Rekemerer, Mary L., Oak Ridge, Genetics. 

WAL.Lace, WILLIAM J., Clinton, Chemistry. 

Wooprin, Nashville, Biochem- 
istry. 

Postdoctoral 

BLANKENBECLER, RICHARD, Kingsport, Phys- 


ics. 
Cox, James R., Jr., Cookeville, Chemistry. 
M., Nashville, Chemistry. 
Suimony, ABNER E., Memphis, Philesophy of 
Physics. 
Sctence Faculty 
ScHWEITzER, Grorcr K., Knoxville, Philoso- 
phy of Science. 
SMITH, CHaRLes H., Memphis, Chemistry. 
WADDELL, Haney T., Troy, Botany. 


TEXAS 
Predoctoral 


ABBOTT, WALTER P., Austin, Zoology. 
ANDERSON, Louis W., Houston, Physics. 


1 Declined. 


Anons, Howarp L., Dallas, Chemistry, 
ASHBY, NEIL, Dalhart, Physics. 

Baker, WILLIB A., Jr., Austin, Che 
BECHTEL, NORBERT G., Jr., Groves, Engineey. 


ing. 
BLAND, RicHaRD P., Farmersy: Mathe. 
matics. 
Brans, H., Jr., Dallas, Physieg, 
Coie, Davip, Brownwood, Chemistry, 
Co.cate, Sam O., Amarillo, Chemistry, 
DauM, Davip M., Dallas, Physics, 
Gross, MBREDITH G., Jr., Amaril] Earth 
Sciences. 
Hargis, DONALD P., Austin, Engineering, } 
Hyper, Monte L., Rockdale, Chemistry, 
JONES, BENJAMIN F., Houston, Engin 
LESIKAR, ARNOLD V., Houston, Physics, 
Low®, MILDRED E., Galveston, Zoology, 
Lowry, JOHN T., Jr., Laredo, Biophysics, 
MANUEL, THOMAs A., Austin, Chemistry, 
MONGER, JOANNE, Beaumont, Mathematics, 
ZACK, Pampa, Physics. 
PEecK, CHARLES W., Freer, Physics, 
Roperts, Larry 8., Dallas, Zoology, 
STREETER, STEPHEN, Houston, Earth 
Sciences. 
STUBBLEFIELD, Tkavis Denton, Medica) 
Sciences. 
Welk, Morton W., Austin, Psychology, 
WILSON, Rosert W., Houston, Physics, 
WispoM, E., Jr., Crane, Chemistry, 


Postdoctoral 
OVERALL, JOHN E., Austin, Psychology. 
Science Faculty 


ANDERSON, MILEs BE., Denton, Physics. 
CakawayY, Prentice A., Stephenville, Zool- 


ogy. 

HAMMOND, MELVIN A. R., Austin, Natural 
Sciences General. 

HENDERSON, LAVANIEL L., Sr., Washington, 
Botany. 

LA ROg, RACHAEL A., Terrell, Mathematics, | 

LANDEGREN, GUSTALF F’., Beaumont, Physics, 

Norris, WILLIAM E., Jr., San Marcos, 
Botany. 

Noyes, THpopors A., Bryan, Engineering, 

Terwey, Perer, Jr., Beaumont, Mathe 
matics. 

VINCENT, LLOYD D., Baytown, Physics, 

YounG, PHILIP L., Nacogdoches, Zoology. 


UTAH 


Predoctoral 

ANDERSON, LoORAN C., Logan, Botany. 

Berepson, Haven E., Salt Lake City, 
Physics. 

James L.,* Salt Lake City, Chemistry. 

Everett, GLEN B., St. George, Physics. 

ISRAELSEN, Boyp P., Logan, Engineering. 

K.,? Ogden, Bngineer- 
ng. 

ParRKer, Pierce D., Salt Lake City, Barth 
Sciences. 

PICKERING, J., Orem, Barth 
Sciences. 

Pincock, Ricuarp E., Ogden, Chemistry, 

Ross, KENNETH A., Salt Lake City, Mathe 
matics. 

RUNNELLS, Donatp D., Salt Lake City, 
Earth Sciences. 

Suaw, ALAan W., Brigham, Bngineering. 

Simmons, JOHN R., Logan, Biochemistry. 
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cience Faculty 
porn Jay MERRILL, Logan, Engineering. 
BAHLER, THOMAS L., Logan, Medical 


ces. 
Wes ey P., Salt Lake City, Zoology. 


TRUJILLO, ALYONSO R., Price, Chemistry. 


VERMONT 


predoctoral 
finemaN, JoserH Shaftsbury, Physics. 
guitH, DOUGLAS L., Marshfield, Chemistry. 


Science Faculty 
RICHARD G., Burlington, Chem- 


istry. 
RevBEN, Burlington, Zoology. 


VIRGINIA 


Predoctoral 

Apams, J. Barciay, Charlottesville, Physics. 
Anperson, Mary M., Arlington, Chemistry. 
Boperc, THOMAS C., Falls Church, Engineer- 


SamvueL H., Roanoke, Mathemat- 


PM Epwarp D., Williamsburg, Chem- 
istry. 


Garrick, MicHAEL D., Hampton, Biochem- 
istry. 

GriswoLD, Raven E., Arlington, Engineer- 
ing. 


Hatey, Josern A., Ashland, Mathematics. 

Hanson, Cuarves L., Alexandria, Zoology. 

HpaTwoLe, Waynesboro, Zoology. 

Jouty, H. Pavut, Jr.,1 Richmond, Physics. 

KonraD, MICHAEL,’ Virginia Beach, Bio- 
physics. 

Ligut, Rostey J., Roanoke, Chemistry. 

Matmar, CONSTANCE M..1 Rapidan, Chem- 
istry. 

Soon, J. James, Jr., Lexington, Zoology. 

Norturop, RALPH C., Jr., Arlington, Chem- 
istry. 

JouN T., Fairfax, Biochemistry. 

Stagnes, WILLIAM H., Jr., Ewing, Chem- 
istry. 

Joun W., Arlington, Zoology. 

Tomas, WILLIAM A., Blacksburg, Earth 
Sciences. 

Wampter, Jesse M., Linville, Earth 
Sciences. 


Postdoctoral 

ZUcHELLI, A. JOSEPH, Jr., Charlottesville, 
Physics, 

Science Faculty 


Henry, Charlottesville, 
Chemistry. 
Watt, ArtHuR A., Portsmouth, Chemistry. 


WASHINGTON 

Predoctoral 

BIRKELAND, Peter W., Bellevue, Earth Sci- 
ences. 

Brown, Ronarp E., Everett, Physics. 

BUCHANAN, CHARLES D., Steilacoom, Physics. 

Burk, Harotp W., Tacoma, Psychology. 

CHANG, Davip B., Seattle, Physics. 


1 Declined. 


Coie, Date W., Seattle, Agriculture. 
CRAVEN, JAMES M., Seattle, Chemistry. 
Evans, Rosert J., Seattle, Chemistry. 
FIDDLER, RICHARD W.,? Kirkland, Engineer- 
ing. 
FLUHARTY, ARVAN L., Seattle, Biochemistry. 
GuarpD, JAMES R.,? Seattle, Mathematics. 
HELLIWELL, THOMAS M., Kirkland, Physics. 
HILLIER, FREDERICK S.,1 Aberdeen, Engineer- 
ing. 
KNUDSEN, JANICE M., Walla Walla, Medical 
Sciences. 
LEPSE, PaUL, Seattle, Chemistry. 
LINSTROM, CAROL J., Tacoma, Microbiology. 
MclIvor, Ivor K., Kirkland, Engineering. 
MCNEILL, DALE, Tacoma, Physics. 
MERCHANT, Howarp C., Bothell, Engineering. 
MOTTELER, ZANE C.,? Olympia, Mathematics. 
Rog, Davip K., Tacoma, Chemistry. 
RUPLEY, JOHN A., Seattle, Biochemistry. 
SaGie, ARTHUR A., Seattle, Mathematics. 
SEEDS, Rosert B., Vancouver, Engineering. 
TONKYN, RICHARD G., Seattle, Chemistry. 
YOWELL, CAROL E., Seattle, Physics. 


Postdoctoral 

BLANK, H. RicHarpD, Jr., Seattle, Earth Sci- 
ences. 

HARMON, KENNETH M., Seattle, Chemistry. 

HUGHES, DANIEL R., Bothell, Mathematics. 

PHELPS, ROBERT R., Seattle, Mathematics. 

WILcox, WESLEY C., Seattle, Medical Sci- 
ences. 


Senior Postdoctoral 


FLEAGLE, RoBert G., Seattle, Earth Sciences. 
HENLEY, ERNEST M., Seattle, Physics. 


Science Faculty 


CANARIS, ALBERT G., Everett, Zoology. 
CaRLSON, Dae A., Aberdeen, Engineering. 
COATES, VINCENT L., Centralia, Mathematics. 


WEST VIRGINIA 
Predoctoral 


Burpick, Donatp §., Huntington, Mathe- 
matics. 

FRAME, RopertT A., Jr., Charleston, Chem- 
istry. 


Science Faculty 


DvuKB, JOSEPH A., Wheeling, Chemistry. 
PAINTER, JACK T., Kingston, Engineering. 


WISCONSIN 


Predoctoral 


AITKEN, DONALD W., Jr., Madison, Physics. 
BUSHNELL, WILLIAM R., Madison, Botany. 
FRAUTSCHI, STEVEN, Madison, Physics. 
HABERSTROH, RospertT A., Wauwatosa, 
Physics. 
HArTMAN, THOMAS F., Oshkosh, Psychology. 
HENSEL, Gustav, Sheboygan, Mathematics. 
Hovucen, Jon T., Sheboygan, Chemistry. 
HUNDHAUSEN, ARTHUR J., Wausau, Physics. 
Jacos, RrcHarpD, Ripon, Physics. 
JoNES, Evan T., Madison, Chemistry. 
KADLEC, ROBERT, Racine, Engineering. 
Laupon, RicHarp B., Waunakee, Barth 
Sciences. 
Makovus, WALTER,’ Wauwatosa, Psychology. 
MARDEN, ALBERT, Milwaukee, Mathematics. 
Meyer, Ricwarp T., Madison, Chemistry. 
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MILLER, GERALD R., Milwaukee, Chemistry. 

OrTzeEL, N., Beloit, Engineering. 

ParRKeER, Davip J., Madison, Chemistry. 

PeTerson, River Falls, Physics. 

PFEFFERKORN, ELMER R., Manitowoc, Med- 
ical Sciences. 

PoMRANING, GERALD C., Oshkosh, Engineer- 
ing. 

REESE, WILLIAM,’ Bellevue, Physics. 

Roeser, Frep L., Wauwatosa, Physics. 

Scuwartz, RicHarp J., Waukesha, Engi- 
neering. 

Suarp, Terry E., La Crosse, Chemistry. 


Stupson, JaMes E., Milwaukee, Mathe- 
matics. 

STEIGELMANN, Epwarp F., Milwaukee, 
Chemistry. 


SuTrton, Pau. W., Sparta, Chemistry. 

Tospey, STEPHEN W., Madison, Chemistry. 

TREICHEL, PAUL M., Jr., Madison, Chemistry. 

Wricut, CHarLes R. B., Madison, Mathe- 
matics. 

ZIEGLER, JuDITH A., Eau Claire, Psychology. 


Senior Postdoctoral 
Ferry, JoHN D., Madison, Chemistry. 


Science Faculty 

FSIEREISEN, WILLIAM J., Madison, 
neering. 

FELDBALLE, M. ELAINE, Madison, Zoology. 

Loy, WayNeE R., Plattsville, Chemistry. 

MatTak, JOSEPH E., Milwaukee, Engineering. 

WARNER, ELDON D., Wauwatosa, Zoology. 


Engi- 


1 Declined. ’ 
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WYOMING 


Predoctoral 


BucKINGHAM, 
Mathematics. 
HENDERSHOTT, Myr C.,1 Lander, Phy 


WILLIAM: 


Kemmerrer 


KLBEINDIENST, MAXINE R., Superior, Anthro. 


pology. 


TaLBert, WILLARD L., Jr., Casper, Physig, 


ALASKA 


Science Faculty 
HoskKINS, JOHN R., College, Engin 


F., Jr., College, Engineering 


HAWAII 
Predoctoral 


FuruMorTo, AuGusTINE S., Honolulu, Earth 


Sciences. 
Izuno, TakUMI, Wahiawa, Genetics, 


Science Faculty 


FropyMA, MICHAEL M., Honolulu, Chemistry, 


PUERTO RICO 

Predoctorat 

RicHarp, Yauco, Genetics. 
Science Faculty 


Pico-BAUERMEISTER, CARMEN A., Santuree, 


Mathematics. 


Institutions Chosen By NSF Predoctoral Fellows 


Fellows 
Alabama, University of, University, 
Arizona, University of, Tucson, Ariz__ 1 


Arkansas, University of, Fayetteville, 
Ark 


Brooklyn Polytechnic Institute of, 

Brown University, Providence, R. I_-- 6 

Buffalo, University of, Buffalo, N. Y-- 1 


California Institute of Technology, 
California, University of, 


California, University of, Davis, Calif. 1 

California, University of, Los Angeles, 
Calif 

California University of Southern, Los 


Carnegie Institute of Technology, 

Case Institute of Technology, Cleve- 


Chicago, University of, Chicago, Ill_- 
Colorado School of Mines, Golden, Colo. 1 
Colorado State University, Fort Collins, 


Colorado, University of, Boulder, Colo. 4 
Columbia University, New York, N. Y- 
Cornell University, Ithaca, N. Y_---- 
Dartmouth College, Hanover, N. H_--- 1 


Delaware, University of, Newark, Del. 2 
Duke University, Durham, N. C_~---- 6 
Florida State University, Tallahassee, 
Fla 4 
Fordham University, New York, N. ea 1 


Fellows 
Georgia Institute of Technology, At- 


Harvard University, Cambridge, Mass_ 


Idaho, University of, Moscow, Idaho.. 
Illinois Institute of Technology, Chi- 

Illinois, University of, Urbana, IIll__- 
Indiana University, Bloomington, Ind. 
Iowa State College of Agriculture and 

Mechanic Arts, Ames, Iowa__ 


M 
Kansas State College of Agriculture and 
Applied Science, Manhattan, Kans... 
Kansas, University of, Lawrence, Kans. 
Kentucky, University of, Lexington, 
Lehigh University, Bethlehem, Pa-.... 
Loyola University, Chicago, 
Maryland, University of, College Park, 
Massachusetts Institute of Technology, 
Cambridge, 
Michigan State University of Agricul- 
ture and Applied Science, East 


Minnesota, University of, Minneapolis, 


Minn 
Montana State University, Missoula, 
Mont 


Nebraska, University of, Lincoln, Nebr- 
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65 | Iowa, State University of, Iowa City, 
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F 
New Hampshire, University of, Durham, 


york University, New York, N. 
North Carolina State College of Agricul- 
ture and Engineering, Raleigh, N. C_ 
North Carolina, University of, Chapel 
1, N. C - 
University, Evanston, Ill_ 
Notre Dame, University of, Notre 
Dame, Ind 
Ohio State University, Columbus, Ohio_ 
Oklahoma, University of, Norman, 


kla 
State College, Corvallis, Oreg_- 
Pennsylvania, University of, Philadel- 
, Pa 

State University, Univer- 
sity Park, Pa- 
Princeton University, Princeton, N. J_- 
Purdue University, Lafayette, Ind__-_-_ 
Radcliffe College, Cambridge, Mass___~_ 
Rensselaer Polytechnic Institute, Troy, 


4 
Rice Institute, Houston, Tex_--.-__~~ 
Rochester, University of, Rochester, 
imac The State University, New 
Brunswick, N. J 
St. Louls University, St. Louis, Mo____ 
South Carolina, University of, Colum- 
bia, 8. C- 
Stanford University, Stanford, Calif__ 
Stevens Institute of Technology, Ho- 
boken, N. J 
Syracuse University, Syracuse, N. Y__- 
Tennessee, University of, Knoxville, 


Tenn 
Texas, University of, Austin, Tex..-_-_ 


oO 


Cm 


Tufts University, Medford, Mass___.__ 
Tulane University of Louisiana, New 
Orleans, La 
Utah State University of Agriculture 
and Applied Science, Logan, Utah___ 
of, Salt Lake City, 
Vanderbilt University, Nashville, Tenn_ 
Virginia Polytechnic Institute, Blacks- 
burg, Va 
Virginia, University of, Charlottesville, 
Va 


Washington University, St. Louis, Mo__ 
Washington, University of, Seattle, 

Wash 
Wayne State University, Detroit, Mich_ 
Western Reserve University, Cleve- 

land, Ohio 
Wisconsin, University of, Madison, Wis_ 
Yale University, New Haven, Conn_____ 


Foreign Institutions 


Birmingham, University of, Birming- 
Bristol, University of, Bristol, England 
Cambridge, University of, Cambridge, 
England 
Goettingen, University of, Goettingen, 
Germany 
Kyoto University, Kyoto, Japan_._____ 
London, University of, London, England 
Oxford, University of, Oxford, England_ 
Paris, University of, Paris, France____ 
Stockholm, University of, Stockholm, 
Sweden 
Swiss Federal Institute of Technology, 
Zurich, Switzerland 


Present or Most Recent Institutional Affiliation of Individuals Offered 
National Science Foundation Postdoctoral and Science Faculty Fellowships 


Fellows 


REGULAR POSTDOCTORAL 


California, University of, Davis, Calif- 
California, University of, Los Angeles, 
California, University of, San Fran- 
cisco, 
California Institute of Technology, 
Cambridge University, Cambridge, Eng- 
land 
Carnegie Institute of Technology, Pitts- 
burgh, Pa 
Chicago, University of, Chicago, Ill___- 
Colorado, University of, Boulder, Colo__ 
Colorado State University, Fort Col- 
lings, Colo__.- 
Columbia University, New York, N. Y__ 
Cornell University, Ithaca, N. Y_._.__ 
Duke University, Durham, N. C___.___ 
— State University, Tallahassee, 


Harvard University, Cambridge, Mass__ 
Iilinois, University of, Urbana, 
Indiana University, Bloomington, Ind__ 
Institute ve Advanced Study, Prince- 
Institute for Theoretical Physics, 

Copenhagen, 
te Bape University of, Iowa City, 


Fellows 


Johns Hopkins University, Baltimore, 
Md 


Kansas, University of, 
Kans 
Leeds, University of, Leeds, England___ 
Massachusetts Institute of Technology, 
Cambridge, Mass 
Michigan, University of, Ann Arbor, 
Mich 
Minnesota, University of, Minneapolis, 
Minn 
Nebraska, University of, Lincoln, Nebr-— 
New York University, New York, N. Y_- 
Northwestern University, Chicago, Il]__ 
Ohio State University, Columbus, Ohio. 
Oregon, University of, Eugene, Oreg__. 
Oxford, University of, Oxford, England_ 
Pennsylvania, University of, 
delphia, Pa 


Lawrence, 


Phila- 


Pennsylvania State University, 
versity Park, Pa 

Pittsburgh, University of, Pittsburgh, 

Princeton University, Princeton, N. J_. 

Purdue University, Lafayette, Ind____ 

Radcliffe College, Cambridge, Mass____~ 

Rochester, University of, Rochester, 


Stanford University, Stanford, Calif___ 
Syracuse University, Syracuse, N. Y___ 
University of, Knoxville, 

enn 


Uni- 
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Texas, University of, Austin, Tex... 
Virginia, University of, Charlottesville, 


Va 
Washington, University of, Seattle, 
Wash 
Washington University, St. Louis, Mo_ 
Wayne State University, Detroit, Mich. 
Western Reserve University, Cleveland, 
Ohio. 
Wisconsin, University of, Madison, Wis_ 
Yale University, New Haven, Conn... 


SENIOR POSTDOCTORAL 


Air Force Cambridge Research Center, 
Argonne National Laboratory, Lemont, 
ll 
Brandeis University, Waltham, Mass__ 
Brookhaven National Laboratory, Up- 
Bryn Mawr Coliege, Bryn Mawr, Pa_- 
California, University of, Berkeley, 
California, University of, Davis, Calif__ 
California, University of, Los Angeles, 
California, University of, San Fran- 
cisco, Calif.___- 
California, University of, Santa Bar- 
bara, Calif 
Carnegie Institute of Technology, Pitts- 
burgh, Pa 
Chicago, University of, Chicago, Ill. 
Clark University, Worcester, Mass__- 
Colorado, University of, Boulder, Colo__ 
Columbia University, New York, N. Y_- 
Connecticut, University of, Storrs, 
Conn 
Cornell University, Ithaca, N. Y_----- 
Duke University, Durham, N. C_----. 
Florida, University of, Gainesville, Fla_ 
Idaho, University of, Moscow, Idaho__ 
Illinois, University of, Urbana, Ill__-_- 
Indiana University, Bloomington, Ind_ 
Iowa State College of Agriculture and 
Mechanic Arts, Ames, 
Iowa, State University of, Iowa City, 
lowa_ 
Maryland, University of, College Park, 
Md 


Massachusetts Institute of Technology, 
Cambridge, Mass 
Michigan, University of, Ann Arbor, 


Missouri, University of, Columbia, Mo_ 
National Institutes of Health, Be- 

thesda, Md_ 
New York University, New York, N. Y_ 
University, Evanston, 


University of, Eugene, Oreg- 
Pennsylvania, University of, Philadel- 
Pennsylvania State University, Univer- 
sity Park, Pa 
Princeton University, Princeton, N. J__ 
Rockefeller Institute, New York, N. Y_- 
Smith College, Northampton, Mass____ 
Southern California, University of, Los 
Angeles, Calif 
Stanford University, Stanford, Calif___ 
U. 8. Department of Agriculture, Berke- 
ley, Calif. 
U. 8. Department of Agriculture, Or- 
lando, Fila 


to 


U. 8. Department of Agriculture, 


bettas, 
U. S. Naval Radiological Defense Labo. 
ratory, San Francisco, Calif._....__ 
Utah State University of Agriculture 
and Applied Science, Logan, Utah___ 
Virginia, University of, Charlottesville, 


Va 

Walter Reed Army Research Institute, 
Washington, 

Washington, University of, Seattle, 
Wash 

Washington University, St. Louis, Mo_ 

Western Reserve University, Cleveland, 
Ohio 

Wisconsin, University of, Madison, 
Wis_ 

Woods Hole Marine Biological Labora- 
tory, Woods Hole, Mass 


SCIENCE FACULTY 


Akron, University of, Akron, Ohio____ 
Alabama Polytechnic Institute, Auburn, 
Ala 


Alaska, University of, “College, Alaska_ 
Albany State College, Albany, N. Y. 
Allegheny College, Meadville, Pa_____ 
American International College, Spring. 

Arizona, University of, Tucson, Ariz__ 
Arkansas Polytechnic College, Russell- 

ville, Ark 
Barnard College, New York, N. Y._... 
Boston College, Chestnut Hill, Mass___ 
Boston University, Boston, Mass____ 
Bowling Green State University, Bowl- 

Gress, 
Brown University, Providence, R. 
Bucknell University, Lewisburg, Pa_. 
Buena Vista College, Storm Lake, Iowa 
Buffalo, University of, Buffalo, N. Y. 
California, University of, Davis, Calif_ 
Carbon Junior College, Price, Utah_. 
Carleton College, Northfield, Minn... 
Carroll College, Waukesha, 
Case Institute of Technology, Cleve. 


Central Michigan College, Mount Pleas- 
ant, Mich 

Centralia Junior College, Centralia, 
Wash 

Central State College, Wilberforce, 
Ohio 


Chaffey Junior College, Ontario, Calif.. 
Chapman College, Orange, Calif....... 
Chicago, University of, Chicago, Ill... 
University of, Cincinnati, 
lo_ 
Clarkson College of Technology, Pots- 
dam, N. 
Colby College, Waterville, Maine_..... 
Colgate University, Hamilton, N. Y.... 
Colorado, University of, Boulder, Colo... 
Colorado State College, Greeley, Colo... 
Columbia University, New York, N. Y-.- 
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‘The Cuarrman. I would like to ask you about these wind tunnel 
projects. Are they under your control, or should they be under the 
control of your organization ? 

Dr. Waterman. I think not. The wind tunnel situation was largely 
handled before the National Science Foundation was created, and 
was in the hands of the NACA and the Department of Defense. It 
is a very sound program, and it is usually tied to research, which is 
aimed at aeronautics or something of that kind. 

’ So we have not found much need for that except that we are re- 
‘ ceptive to basic research which can be done with wind tunnels. We 
haven't had the need for building them because they were already 
ilt. 
Othe CHarrMAN. You have access to those tunnels if you need them, 
on’t you? 
: De Witvenscaw. Yes. People write to us who are proposing re- 
) gearch they would like to do, and then we would support it if it is 
in order. 
The CuHairMAN. There is no trouble about cooperation in the 
of it? 
"Dr. Waterman. None whatever, sir, as far as I know. 

The Cuarrman. What about oceanography? Does that come with- 

in your jurisdiction ¢ 
. WATERMAN. Yes. 

The CHarrMAN. Are you doing anything especially on oceanog- 
raphy at this time ? 

r. WATERMAN. Yes, weare. We are supporting quite a lot of work 
in oceanography—basic research. Of course here we are working 
closely with the Navy because they are very competent in oceanog- 
raphy and they have their own special reasons for research, too. 

oth of us are interested in producing better facilities. For in- 
stance, in our budget this year we have an item for construction of 

> an oceanographic research vessel which the country badly needs. I 
believe the Navy has similar plans. 

The Cuarrman. I think this committee, at least a portion of it, in- 
spected a vessel dedicated certainly to science—which is under the 
control of the Army, however—down at Cape Canaveral. Does that 
come within the province of your work ? 

Dr. WaterMAN. So far as basic research in oceanography is con- 

> cerned, we deal with all the agencies that have an interest in it; yes— 
compare notes with them. But we are strictly on the basic research 
side, of course, and not the military. 

The CuarrMan. That is right, not the application. 

Dr. WaTerMAN. Not the application. 

The CuarrMan. But simply the basic scientific research. 

Dr. WATERMAN. Yes, sir. 

The Cuarrman. I am going to cut short what I wanted to ask be- 
cause of our time this morning. Do you have any pamphlets cover- 
meer scientific progam of scholarships and fellowships and aids? 

tr. WATERMAN. Yes, sir; we do. 

The Cuarrman. I know that other members of the committee, like 
me, have calls from different people at different times as to what is 
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offered in the way of assistance to the scientific program. If yo 
have available those, I think the committee could use a quantity og , 
them. Iam sure the others could. 

I believe that is all. 

Dr. Waterman. Dr. Kelly is making a note of this and he ha 
plenty of material. 

The Cuarrman. You could send to the committee some of those y 
the committee could have access to them. I know I would like to hay, 
everybody on my own congressional staff be acquainted with this pro. , 
gram. It would help. 

Dr. Ketty. We would be very glad to. 

The Cuatrman. Mr. Chenoweth. 

Mr. Cuenowetu. Doctor, your statement has been most interest 
and helpful. There is much discussion and speculation these days 
about the relative situation in which we find ourselves so far as seiep. 
tists and scientific development and scientific programs are concerned, , 

Would you want to give us your observations on where we stand iy 
relative importance to other nations, or the progress we have made in 
our scientific program? Do you feel that we are training and prody. 
ing scientists who are going to keep pace with what the competition 
is from other nations?’ 

Dr. Waterman. Yes. We have given a great deal of thought t 
that, and of course we have consulted travelers who have gone to other , 
countries and who have seen things at firsthand. 

There is no reason we should be other than proud of our accomplish. 
ments in science and basic research. As of now, we stand very high, 
Since 1945 I think this country has had half the Nobel prize winner , 
in science, for example. It isn’t so much the quality of our sciene 
now, which is excellent ; it is looking to the future. 

We are not apparently training as many of our young people who 
have aptitude in science as we should. We don’t want to force then 
to do this, but I believe Dr. Kelly finds out there are quite a few boy: : 
and girls who either don’t realize that they have strong aptitude fo 
science or they don’t see their way clear to do something about it. 

We are hoping we can do semathiee’ about that. 

Mr. CuEeNoweTrH. You say we are not training as many as we 
should ¢ 

Dr. Waterman. We are not training as many as we should, nor 
training them as well. 

Mr. Cuenowetu. The emphasis today is altogether on scientific 
research and development, isn’t it / 

Dr. WarerMaAn. Yes. 

Mr. Cuenowetu. Certainly every effort is being made to interes. 
these young people in a scientific education. 

Dr. Waterman. We want to be sure that those who have aptitude 
have the opportunity to go into this. We can assure them 1f they. 
do they will have a rewarding career, a very satisfactory one from 
their own standpoint, and all in all a highly respected and wel: 
paid career. 
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This they should know. Then we should see to it that the facilities 
for training them are first class, that they get good teaching and good 
facilities for training. When they get through, we should see to it 
that they have the materials they can use. 

Those are things which can be improved very greatly, and we 
must do this or we will fall behind. That is sure. 

Mr. Moetier. Will the gentleman yield ? 

Mr. CHENOWETH. Yes. 

Mr. Moetxter. Would you say, then, Doctor, that the establishment 
of a National Academy of Science is a must for us now? Would that 
enhance the program that you have in mind ? 

Dr. WaTerMAN. I doubt that very much, Mr. Moeller. I think our 
universities are P yom equal to it. They ure first class. At the pres- 
ent time most of us don’t see that a national university would be a 

elp. 
, Mr. Moe.ter. I am thinking of one comparable to the Russians. 

Dr. WaTrerMAN. That wouldn’t be our way of doing it. You see, 
to start a good educational or research institution, as you would start 
an industry, you start slowly. You need atop man. You want him 
to get a good group around him and build teamwork among them and 
have this first class. 

Our universities have done this already. They have outstanding 
people. So it seems to me if we talk at all about research institutes 
of a national nature, we should talk about needs in specific fields, 
such as meteorology perhaps, and cultivate those where the needs 
are. 

As for the rest of it, we should build up our universities, both public 
and private. By and large they are excellent. All they need is the 
wherewithal to get on with their research. This is our tradition. I 
think it works very well. 

Mr. Rieutman. Would the gentleman yield for a question to follow 
up what you are eslong 

Mr. Yes. 

Mr. RieuitMan. Dr. Waterman, you made the statement that we are 
not training as many young people in science as we should. Is it 
because the youth of our country do not have the aptitude for that? 

Dr. WaterMAN. No; oh, no. 

Mr. RigutMan. What is the basic reason ? 

Dr. WarerMAN. I suppose a number of things. Among the most 
important is the fact that many a family has no tradition about pro- 
fessional training. They don’t think of it. It doesn’t occur to them. 

When their children graduate from high school they think about 
getting a job. They can get a good job and have a good career. So 
they don’t see the point in going on with 4 more years, or 6 or 7, to 
get an advanced degree. They don’t quite see what this gains, and 
realize the advantage to their boys and girls and to the country if 
would do it. 

think that is perhaps the most important difficulty. A minor 
one, I would say, in the light of our findings, is that some families 
don’t feel they can afford it. If you consult the universities they 
may say, “Well, we have lots of opportunities if students would only 
41502 O—59——15 
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come to us, but they don’t feel strongly enough about it or they fea] 
embarrassed or diffident.” 

The way doesn’t seem clear to them that if they wanted to, th 
could send their boy or girl to college. In many cases there doing’ 
seem to be any good opportunities ahead, so they don’t do it. It jg 
that kind of a problem more than anything else, I think. 


Mr. Rreniman. Is there a lack on the part of our secondary edy. | 


cational systems in helping guide young people and giving them 
assistance and encouraging them to go into this field? 

Dr. Waterman. I think a great deal more can be done there, yes, 
That, of course, is under the Office of Education program. 

wionry you agree with my remarks, Dr. Kelly, on this general 
subject ? 

Dr. Ketiy. Yes; it isa very difficult question. 

Dr. Waterman. It is an interesting question. 

Dr. Ketiy. As I get the tone of the question here, comparing our. 
selves with the Communist bloc, I don’t think we should underrate 
the competence that our present institutions have—our colleges and 
universities. 

We should not underestimate the eagerness on the part of our high 
school teachers really to learn more about science and mathematics, 


This is one of the most encouraging developments I have seen in this _ 
country. It is encouraging, too, that our top research scholars jn ° 


science and mathematics have recognized the problem and are work. 
ing closely with the educators in developing better curriculums and 
better training of our teachers. 

It is not something that we should take with any apathy. I think 
there isa challenge. One of the problems is the problem Dr. Water- 
man pointed out, that we have the things which the young people in 
Russia want to get—running water and housing and so on, and auto- 
mobiles. Our kids can get this very easily. So we have to devel 
a cause and a mission and show them the intellectual challenges an 
the career oportunities. This is the responsibility of all of us. 

When the young people see it, I am sure they will accept this. Cer- 
tainly our teachers and our scientists have accepted this challenge. 

Mr. Rrenitman. One other question at this point. Would you com- 
ment as to the effect of our Defense Education Act of 1958, whether 


or not that has had encouragement on the part of people to go onto | 


higher learning—that is, particularly teachers who are in the field 
of science now as well as encouraging young people to go into higher 
education and follow up in the scientific world ? 

Do you have any evidence as to whether or not that has been 
effective? 


Dr. Ketiy. The program is just getting started in the Office of | 


Education. This is not our responsibility. 
Mr. Rreniman. I understand that. 
Dr. Ketry. Our interest is solely in science, mathematics, and engi- 
neering. We have, as Dr. Waterman mentioned, very large programs, 


meeting about one-eighth of all of the high-school teachers in science | 


and mathematics, giving them an opportunity to learn the basic prin- 
ciples of science and the new advances in science and mathematics. 
These programs have been running at a small scale for about 5 


years. The evidence we have is most encouraging that the teachers 
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do come away with a greater knowledge of science and better influence 
on their teaching. A higher proportion of students are choosing, of 
themselves, courses in science and mathematics. 

I think at least some measure of credit is due to this increased train- 
ing in basic science and mathematics of the teachers. 

r. Rren_Man. Of course one of the main interests in passing this 
legislation was to see that there would be funds available for young 
people who had the aptitude to go into the fields of science and be a 

t asset to our country in research in the field of science. And of 
course that tied along with the same provisions in the bill to give 
teachers who are now teaching science to get advanced education in 
that field. 


That is all. 
Mr. CHENOWETH. One more question, Mr. Chairman. Doctor, do 


you have any reason to believe that our scientists are at least on a par 
or ahead of anything to be found in any other country in the world 
today 

Dr. Waterman. No. Certainly they are ona par. In many fields 
we are ahead. 

Mr. CuenowerTu. Isn’t there a tendency to sort of underestimate 
what we are really doing in the scientific and research work? 

Dr. WATERMAN. People get confused between the present and the 
future. It is the future we are worried about. At the present time 
we are doing extremely well. At the same time, of course, I should 
say—as you well know—when you come to real outstanding geniuses 
in science, that is no respector of countries. 

We find in basic research all the time one discovery after another 
made in another country. This will always happen. We want our 
share of those, and we get them, to be sure, It is the future that we are 
talking about really, rather than the present. 

We can talk on equal terms with anybody. 

Mr. CHENowETH. Do you have any reason to believe that we are 
not going to maintain that supremacy in the future which we now 
enjoy ¢ 

Dr. Waterman. Just the sheer force of numbers and inattention to 
the problem are our chief troubles. 

r, CHENOWETH. I didn’t get that? 

Dr. WaterMANn. We do not compare in numbers of people going into 
science and engineering with Russia, for example. 
ae CuEenowetu. Do you think it is altogether a matter of num- 

Dr. Waterman. It isn’t a matter of numbers, but when you have 
numbers you can expect a higher percentage, too, of top people, pro- 
viding their training is equally good. 

Mr. Cuenowetu. Isn’t there a tendency, because Russia has 150 
young men in training and we only have 100, to think they are ahead 
of us in scientific development That is not true, is it 

Dr. Waterman. Not necessarily at all. I personally think that we 
should watch our opportunities and go ahead under our own steam 
poe the lines we think are important. If we do that, we will be 
ahead. 
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But if we keep talking about, “Russia has done this; we ought to | 


hurry up quickly and do that, too,” then we are always running be. 
hind. 

We should go ahead on the things we can see to do and do them first, 
We have the people to do it. But we don’t have as many as we know 
we could get. That is our problem. 

Mr. Cuenowetu. But we are taking the steps to get those we think 
we will need ? 

Dr. Waterman. Yes. This really comes down to an understand. 
ing on the part of the people that science is a very important thing, 
that if their children go into science—and also engineering; that must 
not be forgotten, too—they will have first-class careers that will be 
rewarding to them and at the same time they are providing a valuable 
service to their country. 

The Cuarrman. Mr. Quigley 

Mr. Quiciey. Dr. Waterman, what is the total amount in the cur. 
rent budget for your Foundation ¢ 

Dr. WaTerMAN. We have this year, $137 million. 

Mr. $137 million ? 

Dr. Waterman. Inthe current budget for this fiscal year. 

Mr. Quiciey. The figure of $280 million, Doctor, which you men- 
tioned in response to the chairman’s question : What is that ? 

Dr. WaterMAN. That is the amount of money estimated at the be. 
ginning of this year which the Federal Government is putting into 

asic research, both in its own establishments and with outside in- 
stitutions. 

Mr. Quiatry. This is money that other agencies of the Government 
are expending in addition to you ? 

Dr. Waterman. Of course our total of $137 million is not all for 
basic research. Of that, approximately $49 million only is for basic 
research. 

Mr. Quieter. What figure is there in the budget for the next fiscal 
year for your Foundation ? 

Dr. WarerMANn. $160 million for all of the Foundation programs, 

Mr. Quictry. $160 million ? 

Dr. Waterman. Yes, sir, of which $70 million is for basic research. 

Mr. Quietey. That would be an increase of some $33 million? 

Dr. WarerMAN. $23 million total increase. 

Mr. Quieter. How much of that will be directed toward meeting 
the problems that you have highlighted here, the fact that our labora- 
tory facilities generally are wearing out and need to be refurbished! 

Dr. Warerman. Most of this increase would go—in fact practically 
all of this increase would go—toward the support of basic research. 
So this increase could be said to take place in that general area. 

Mr. Quiciey. In the light of the fact that you said a total of $280 
million is being spent by the Federal Government for basic research 
and should be increased perhaps to an outside figure of about 50 per- 
cent more—— 

Dr. Waterman. That is just a very rough guess; yes. 

Mr. Quicairy. Do you feel that we are doing as much as we should, 
or are going to do as much as we should, in the next fiscal year with 
the $23 million increase for your Foundation ? 
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Dr. WarerMAN. Of course we could do more. But this is a thing 
that has to be handled wisely and in orderly fashion. One can’t just 
jump to a big figure on this, as you know. You have to find the peo- 

le. You have tosee what teams need to be lined up. 

The chief difficulty is in determining again the money for research 
facilities. That is where we really are weakest at the present time. 
These are capital items. It is hard to see how and where we should 
aidthere. This has to be worked out carefully. 

I don’t think you can do it all in 1 year. 

Mr. Quictey. Let me ask you this. Recognizing that it can’t all 
be done, we shouldn't oF to do it all in 1 year, that what we really 
need is an overall, well-planned long-range program 

Dr. WaTerMAN. Something like a 5-year plan would be in order. 

Mr. Quietry. Recognizing that, does your Foundation have or do 
you propose any such 5-year or 10-year program ? 

Dr. WaTeRMAN. We have made a study of this sort of thing. The 
outcome of the study was that a lot more thought needs to be given 
to it. This is one of the things which has concerned the President’s 
Science Advisory Committee in the report I mentioned. That is one 
of the recommendations in this report. Weagree. We would expect 
to be a leader in that study in basic research. 

Mr. Quiciry. In other words, at the moment we do not have any 
long-range planned program for basic research ? 

Dr. WarerMAN. The sciences themselves have, each in their own 
area. However, they are not always clear cut. The Federal agencies 
themselves of course look ahead over the budget cycle very carefully. 
It is beyond the budget cycle that I think we could profitably put some 
careful thought into the lines you mentioned. 

Mr. Quictey. The budget cycle is a very short-range one? 

Dr. Waterman. About 2 years in the planning. 

Mr. Quietey. Up to now pretty much all of our thought has been 
within the confines of the budget cycle? 

Dr. WaTerMAN. Pretty much, except as the scientists themselves 
see things to do each in their own area. We try to follow those. We 
have been giving thought to this for some years, and the evidence is 
inthe way we are working out our programs. 

I think that we could do a more thorough job to advantage as rec- 
ommended in this report here (pointing to the report of the Presi- 
dent’s Science Advisory Committee). I think this will almost cer- 
tainly be done. 

Mr. Quiciry. Let's get back to the current budget cycle. If you 
had more money than the $23 million additional you propose, could 
you intelligently use it and do more? 

Dr. Waterman. I think we could, on research facilities particu- 


larly; yes. 

Mr Quietey. On the facilities? 

Dr. Waterman. On the facilities, yes. 

Mr. Quieter. This, of course, is one area where we have a tremen- 
dous time lag. You don't plan a laboratory and have it functioning 
tomorrow. 
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Dr. Waterman. There is a problem here that you gentlemen might 
be interested in that has always concerned me. In order to proceed 
with a capital facility like research, which is urgent, when it ma 
take a number of years to complete the construction, how do you get 
started ? 

Our system is, we are receptive to what the scientists propose for 
research ; and if they get serious about something in a particular field 
of science, then we ask them to form a committee of their own to 
state what it is they want, why they want it, and the general char. 
acter of it. 

This is just a survey. Then when we get that and our Foundation 
reviews it, if this looks good to us in comparison with other requ 
then the next step, you see, is to proceed to see if one can get funds, 

But before you can get funds for a thing like this, you usually 


have to make rather careful studies about costs and go into justifica- 
tion in some detail. But at that stage you are not ready to do this, ‘ 


you see. 

So you then make a design or feasibility study to get all the infor. 
mation to defend the budget you want to apply for. Then you put it 
in. But the trouble is, as soon as you have completed this study and 
reviewed it, you ought to start construction, if it is sound. 

But, no; you have to put in a budget request at that point and use 
this last detailed study to defend it, you see. So there is a lapse, a lag 
there of something like a year when your plans are all made and you 
wa are just marking time waiting for funds. 

r 


) 
| 


. Quiatey. Doctor, let me ask you this. How old is the Founda- | 


tion ? 

Dr. Waterman. The National Science Foundation Act was passed 
in 1950. President Truman appointed the National Science Board at 
the end of that calendar year, and our operations began in the spring 
of 1951 when I was appointed. 

Mr. Quictey. You made many good points here today, and I don't 
want to appear to be accentuating the negative, but you have made 
three negative ones that stick with me. You have made the point 
that we are not training enough scientists. You have made the point 
that we are not training the ones we are training as well as we might. 

Dr. Warerman. I didn’t quite want to say that. Much of our ad- 
vanced training is among the best in the world. 


Mr. Quietey. Some of them. Many of them we are training are ( 


not being trained as well as they could—should be. 
Dr. Waterman. At lower stages of education, primarily. 
Mr. Quictey. The third negative point you made was that our 


facilities for basic fundamental research, are not what they ought to 


Dr. Warerman. That's right. 


Mr. Quiciey. It seems to me in the act which created the Founda- { 


tion you were given many responsibilities. The basic fundamental 
responsibility was for the Foundation to design a national policy for 
basic research, for education of our scientists. 
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[I don’t want to be hypercritical, but I raise the question whether, 
since 1951 to 1959, we have moved in a general direction of establish- 
ing and romoting a basic national policy for either (1) basic research 
or (2) scientifictraining. 

Dr. WaTeRMAN. Policywise, I think our record is very good. We 
could give you a list of the policy points that we have made. Many 
ofthem have been adopted 

This one itself is a highlight of the accumulation of our experience 
[indicating booklet]. Of course we have, right from the beginning, 
supported research and the training of scientists. 

Our fellowship program — right away and our support of re- 
search began right away. I don’t recall the total amount, but it is 

uite considerable. A! these scientists have had the kind of assistance 
they need for the procurement of materials, instruments, and personal 

istance. 
“The basic research program trains annually something like 5,000 
uate students just at universities; graduate students get employed 
todo research, you see—it is part of their pterig In fact, many of 
them do a graduate thesis on a research grant. So all of these things 
we have done. 

When it comes to the furnishing of equipment, we have provided 
this over the years in connection with research projects, and we also 
have authority, you know, to give equipment to the universities if the 
Government doesn’t need it at the end of the grant. 

But the point I was critical of was in the general research equip- 
ment and facilities for colleges and universities. That has only come 
to light within the last few years where it has become a problem. 
This is a relatively new problem. Here the difficulty is more one of 
what the Government, including the Congress, feels about this. If 
one provided funds to colleges and universities to completely re-do 
and renovate their graduate research departments, this is providing 
direct aid to higher education in a big way. 

It would be a large bill. Does the Federal Government want to do 
that? Or should we do it in the traditional way, by other funds, 
yousee? There is one problem. 

The point I was trying to emphasize was that it has just got to be 
done if we are going to keep up with our science and research. 
Whether the Federal Government should do it all or only part, or 
whether the Federal Government should assist. universities and the 
States and cities to do this themselves, and put pressure on them to do 
it, is another question entirely. | 

Iam just saying that it is very important to do it, but how and who 
should do it is the immediate question. Did I make my point clear? 

Mr. Quiciey. I think so. But I think we are I 
have no reason to disagree with you—that whatever we may have 
done, whatever our approach may have been, there still remains a 
number of things to be done. 

Dr. WarerMaNn. Oh, yes. 

Mr. Quictey. It seems to me that this committee is in a unique and 
distinct position to either see that that gets done or not. I think this 
committee has to be advised and informed by the people who have 
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the know-how and experience before we can attempt as individual 
committee members or as a collective group of the Congress to 

into the political arena and attempt to accomplish these things that 
you would be convinced, or others in your position would be convinced 
are in the national interest. 

I think frankly there is a responsibility on the Foundation to come 
to this committee with a firm, fixed proposal, a series of proposals, 
as to just what we should do to meet the needs. 

We should give a better education to our scientists so we can 
more kids who have the aptitude but apparently lack the motivation 
to go into the scientific field, and what we can do to make our labo- 
ratories for basic research the best in the world. 

The Cuairman. Will the gentleman yield? On page 13 of the 
doctor’s statement you will find seven recommendations there of what 
he thinks should be done. I want to question him about that because 
we ure limited in time and we may have to have him come back. 

I might say this, too: We have a witness who has come all the 
way down here from Boston today. We are very anxious to hear 
him. I don’t want to cut anybody short, but we do have that problem, 
and the doctor has an engagement, too. 

Mr. Quietey. Mr. Chairman, could I ask just one more question! 
Doctor, are you familiar with the recent published report of the 
Committee on Oceanography of the National Academy of Science! 

Dr. WarerMAN. Yes, indeed. 

Mr. Quieiry. Without going into it in detail, are you in general 
accord or disagreement with their proposed 10-year program for basic 
research 

Dr. Warerman. They have a very sound program there. It isa 
costly one, too. That is the problem. There are so many other needs 
that are also costly, like meteorology and these other things. We 
have that under study right now. 

Mr. Quietry. That is the difference between being a scientist and 
a Congressman. I thought their proposal was very modest when 
it came to cost. 

Dr. Waterman. I didn’t mean to imply that theirs was out of line. 
It is a sound program. But when we add up all the requests, this 
is a pretty formidable total; and we have to understand what we can 
do on each. 

Mr. Quieiry. I think there will be an appropriate time to go into 
that in greater detail. 

The Cramman. Are there any further questions? 1 will ask the 
committee in general, because we are pushed for time today. 

Mr. Hechler. 

Mr. Hecuirr. I have a brief question. Following up what you 
were saying to Congressman Quigley about the deficiencies in labora- 
tory equipment at universities, isn’t it true that there is a far more 
serious deficiency in scientific laboratory equipment in secondary 
schools? I get the impression that there is a very acute need. We 
have been concentrating our attention on training scientific students 
in secondary schools and the need for it. 
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But I got the impression that there is also a very serious deficiency 
of laboratory equipment. 

Dr. WaTeRMAN. Yes, that is true. Dr. Kelly, do you want to speak 

that ! 
nm Keiiy. This is true also in colleges and universities. This is 
done in two ways—one by the National Defense Education Act of 
the Office of Education, They have a new program which you will 
hear about, I guess tomorrow—grants to States. Part of this money, 
as | understand it 

Mr. Hecuer. $78 million, as I understand it. 

Dr. Ketity. We have a program encouraging the scientific com- 
munities to develop new apparatus. We have two programs, as a 
matter of fact. 

One you probably heard about under Dr. Zacharias of MIT in 
attacking the curriculum. He also has to attack the laboratory 
apparatus problem. 

e is making a very special effort to develop simple inexpensive 
apparatus which are designed to illustrate the basic principles of 
science and which may be built by the local school systems. 

Also in the same program, the equipment development is going on in 
biology and chemistry as well. 

Mr. Hecuuer. May I ask one further question, Mr. Chairman ? 

The Mr. Hechler. 

Mr. Hecuter. Do you get the feeling that any of this deficiency in 
the development of laboratory equipment is due to a backwardness 
in the producers of this equipment? They seem to feel that they don’t 
have a sufficient market in the secondary schools and want to produce 
for more lucrative markets. 

Dr. Keuiy. I think this is no time for apathy on the part of anyone, 
including the equipment manufacturers—the scientific equipment 
manufacturers. 

Mr. Hecnier. Would you answer that in the affirmative? 

Dr. Ketiy. Yes. All of us should be prodded to improve. 

Mr. Hecuier. What can be done to stick a needle into them ? 

Dr. Ketiy. I think needles are being put into them. One, you have 
heard about the Russian scientific equipment which was demonstrated 
acouple of months ago. This put a needle into them; and the scientific 
community. The educational community is demonstrating the needs 
for more imagination in developing new equipment which can be used 
for either Tohdeatiiey teaching, or demonstration purposes. 

I would say in general it is no time for apathy on the part of anyone, 
labor, industry, or education. 

The Cuarrman. Mr. Roush. 

me. Rovuscu. Doctor, how much did you ask for for the 1960 fiscal 
year 

Dr. Waterman. I believe it was $206 million. 

Mr. Rousn. And you received $160 million ? 

Dr. WarermMan. Yes. 

_ Mr. Rousn. What part of your program now will have to be elim- 
inated since you did not get that which you asked for? 

_ Dr. Waterman. Nospecial part. It just will be a general reduction 
in the research area primarily. 
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Mr. Rovsn. In the research area? 

Dr. WarermMaNn. Yes, and in some research facilities. 

Mr. Rovsn. It will be quite a reduction, won’t it, Doctor? 

Dr. Waterman. Yes. Also the decision was made to hold the 
program of scientific personnel and education about the same as it js, 

The entire program is in pretty good balance. 

Mr. Rovsn. I am sorry, I didn’t catch that ? 


Dr. Waterman. The decision was made also to hold the program | 


on the scientific personnel and education at about the same level, 

The total program is well balanced as it stands. 

Mr. Rovusn. No further questions. 

The Cuatrrman. Mr. Wolf. 

Mr. Wor. Dr. Waterman, I don’t want to bore the committee, but 
I would like to know if it would be possible to have a statement of 

our background, how you arrived in this position as Chairman of the 

ational Science Foundation. 

Dr. WaTerMAN. I would be very glad to furnish that. 

(The information requested is as follows:) 


BIOGRAPHICAL SKETCH OF Dr. ALAN T. WATERMAN, DiRECTOR, NATIONAL Sctence 
FOUNDATION 


Dr. Alan T. Waterman was appointed Director of the National Science Foun. 
dation by the President of the United States on April 6, 1951. 

From 1946 to 1951, Dr. Waterman was with the Office of Naval Research, De. 
partment of the Navy, in the position of Deputy Chief and Chief Scientist. 

During World War II Dr. Waterman served as Vice Chairman of Division D 
and as assistant to member, National Defense Research Committee. From 1948 
to 1945, he was Deputy Chief, and later Chief of the Office of Field Service, Office 
of Scientific Research and Development. 

A graduate of Princeton University, bachelor of arts, 1913, Dr. Waterman re. 
ceived the degree of doctor of philosophy in physics from Princeton in 1916. Dur. 
ing the next year he was instructor in physics at the University of Cincinnati, 
After 2 years’ military service (private to first lieutenant) with the Science and 
Research Division of the Army Signal Corps in World War I, he joined the faculty 


of Yale University and remained in the department of physics there until 1942, | 


with leave of absence during 1927-28 on a national research fellowship to King’s 
College, London, England, and to the Massachusetts Institute of Technology in 
1937. From 1942 to 1946 he was on leave from Yale with the Office of Scientific 
Research and Development. Dr. Waterman holds honorary degrees of doctor of 
science from Tufts College, Northeastern University, the University of Vermont 
and State Agricultural College, the University of Arizona and Bowdoin College, 
and the honorary doctor of laws from Cornell College, Mount Vernon, Iowa, 
American University, and the University of Chattanooga. 

For his war work with the Office of Scientific Research and Development, he 
was awarded the Medal for Merit in 1948. On June 14, 1952, the class of 1913, 
Princeton University awarded its class memorial cup to Alan Tower Waterman 
“in recognition of his meritorious and outstanding service to his profession and 
his country.” On March 19, 1957, the first annual Capt. Robert Dexter Conrad 
award, established by the Office of Naval Research, was presented to Dr. Water- 
man in recognition of and reward for outstanding technical and scientific achieve- 
ments in research and development for the Navy. 

Dr. Waterman has conducted research investigations in the field of conduction 
of electricity through solids ; thermionic, photoelectric emission and allied effects; 
and electrical properties of solids. 

He is a fellow of the American Association for the Advancement of Science, 
the American Physical Society, the American Association of Physics Teachers, 
and the New York Academy of Sciences. He is a member of the American Ass0- 
ciation of University Professors, the Washington Academy of Sciences, the 
Washington Academy of Medicine, Phi Beta Kappa, Sigma Xi, the Scientific 
Research Society of America, and the Washington Philosophical Society. 
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Dr. Waterman serves as Chairman of the Interdepartmental Committee on 
Scientific Research and Development and is a member of the Distinguished 
(Civilian Service Awards Board, the Defense Science Board of the Department 
of Defense, the Committee on Specialized Personnel of the Office of Defense 
Mobilization and is a consultant to the President’s Science Advisory Com- 

1 
-_ ‘Waterman is a member of the board of directors of the Center for Ad- 
vanced Study in the Behavioral Sciences, the board of trustees of Atoms for 
peace Awards and of the board of directors of the American Association for the 
Advancement of Science. 

He was born June 4, 1892, in Cornwall on the Hudson, N.Y. His legal residence 
is Maryland. Dr. and Mrs. Waterman live at 5306 Carvel Road, Westmoreland 
Hills, Washington, D.C. They have three sons and two daughters, all married. 

Dr. Waterman is a member of the Cosmos Club, Washington, D.C., and the 
Graduates Club, Yale University, New Haven, Conn. 

Mr. Worr. I would like to ask you. I think one of the things that 
has come out in constant testimony before us is the great diffusion of 
interests in various fields in America, scientific study. I wondered 
if you would like for the record to compare the way we develop our 
scientific information and this Russian Academy of Sciences system ? 
Iam sure you know something of this system. 

Dr. Waterman. Yes. They have the All-Union Institute to handle 
centrally all problems in scientific information. This is a very large 
establishment, of course. 

We have given this matter a great deal of thought. As you know, 
we have had responsibility for oversight of this placed on us, both by 
the Congress and by the President. 

The best consultants were called in by Dr. Killian to deal with this 
on the part of the executive branch. The opinion of them all was 
that we should capitalize on the variety and the competence of the 
work we are now doing. There are a great many private organiza- 
tions that are dealing with scientific information in the printing of 
scientific periodicals, in abstracts, and in translation. 

It would be very hard in our country to get those all under one roof 
They just wouldn’t come. For example, we are interested in trans- 
lating Russian. Because of this, public-minded scientists write to us 
and say, “I know Russian and I know chemistry. Can I be of some 
help ?” 

hey wouldn’t come to Washington to dothis. They have got a job 
todo. They do this in their spare time, but they are very competent 
and we would like to enlist their aid. 

In the same way, each agency in Government has a good scientific 
information service of its own. So what we are trying to do is to 
serve as a focus, as a center, to coordinate these activities, see that 
they fit altogether; that there is no unnecessary duplication; and that 
all facilities, both public and private, work together toward the goal of 
providing the scientists and engineers and people concerned with these 
matters with the information that they want and get it promptly. 


‘Member of the National Aeronautics and Space Council (appointed by the President 
on Sept. 4, 1958). 
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We think this is a much more manageable way and much more ap. 
propriate to our way of doing things, and it would have the great aq. 
vantage of building on what we have now, which is good, and not 
causing the confusion of setting up a completely new system. 

We think this is really a sound way to do it. 

Mr. Worr. I think in effect you said that we should quit reacti 
scientifically in this country, and begin to act in the direction in whie 
we should go. I would like to ask you if you would like to make some 
suggestions of where we have been reacting and maybe some sugges. 
tions as to where we might act, where we are not now acting. 

Dr. Waterman. I suppose the glorified example is sputnik. After 
all, that was something the Russians did that seemed to take us by 
surprise. Immediately we wanted to try to follow suit. 

Well, in some elements of that, of course it just wasn’t necessary, 
That is only one part of science and engineering. We were very ex. 
poet in techniques for exploring space. We did that for years with 
rockets. 

Our Vanguard rocket was a very fine job essentially, and still is, 
The scientific experiments that we put in satellites are not inferior to 
anybody’s. They are very good, indeed. A great deal of thought, care, 
and skill has gone into the devising of these experiments. 

So in that field we can take the lead by going ahead and making 
scientific observations of our own design, of our own thinking, and 
never mind what any other country is doing. In this way we establish 
leads of our own. 

The same can be true in any other field of science. But when we 


are interested in securing support for basic research, people continu. _ 


ally think about comparisons—we ought to get in this or that field 
because we are not doing as well as someone else, while here is a field 
where we may have the lead—why shouldn’t we go ahead on that and 
make it our own ? 

I think we should have more of that element in the picture. We 
are getting it, too. Does that answer your question 

Mr. Worr. This is certainly a little different approach. It seems 
like all we have been doing here in this committee is saying, “This is 
what we are doing. What is Russia doing? Are we ahead of them 
or behind them ?” 

I am glad to hear some new approach. 

Dr. WATERMAN. We ought to go forward on our own here. 

Mr. Wo r. I think that is it, Doctor. Thank you. 

The Cuatrman. Any further questions ? 


If not, I have one, Doctor, one more question. I was listening 
attentively to what you have said. I don’t believe you have covered | 


it. If you were given additional money, what project or projects 


would you give top peony to? What is the most important in your | 
ble 


mind, that you are not able to do because of lack of money? 
Dr. WATERMAN. The first thing we would want to do is to try to 
satisfy these needs for research facilities, capital research facilities 
The CHatrMan. You mean in the schools? 
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Dr. Waterman. No. The really important capital installations 
that research and science needs, regardless of where it might be; the 
oceanographic vessel is one. 

The CHairman. If you were given more money, would you put the 
oceanographic vessel at the top of the list 4 

Dr. WATERMAN. No, not necessarily. We have that in our budget. 

The CHAIRMAN. If you ran short, what would you have placed at 
the top of your list there, of needed facilities? ; 

Dr. WaterMAN. We should do more in the way of the establish- 
ment of larger computing centers than we have now, I think. We are 
handicapped in that. Reactors for research purposes, nuclear re- 
actors for research purposes in universities, rounding out the program 
of nuclear accelerators, high energy accelerators, in caaperabiewt of 
course with the Atomic Energy Commission and the Department 
of Defense. 

Then we should look carefully into the needs for such things as 
research institutes. The research institute for atmospheric physics, 
which would carry with it large computing facilities, airplanes that 
could be used for these studies of weather modification, field experi- 
ments on a big scale—things of that sort that we need. 

We want to go further with the development of astronomy, both 
in radio astronomy and in the types of the more conventional astron- 
omy. We already have started two, an observatory with modern 
astronomical facilities at Kits Peak, Ariz., which also will have a 
solar telescope. More work should be done especially in devising 
telescopes that could be in some future day mounted on a satellite so 
that they could look at the stars and the sun in the clear. 

Most people don’t realize that we have been living under an ocean 
of air ich is very opaque to most things that come from outside. 
Our eyes have grown to use the visible light that gets through. But 
most other radiations do not. If we can get out beyond this cloak of 
the atmosphere, as we are now doing, and look at the sun and the 
stars in the clear, this would be a marvelous boost to all our knowl- 
edge of science on the earth and elsewhere. 

or that purpose, we need to devise ways in which we can put 
telescopes on satellites. That is not an easy thing. We, of course, are 
working closely with the new organization, NASA, on these matters. 

We would look at these from the standpoint of fundamental re- 
search. All these things—I have listed a number of them—are rather 
expensive. They are research tools in themselves. That is all they 
are. They just happen to be very expensive tools. 

That is one of the things that we regard as the highest priority. 

The CuarrMan. We certainly thank you, Doctor. 

Dr. Sheldon, here, who is one of our technical men, has said that he 
is going to recommend to this committee a study on computers. So 
pave would be able to help you in that respect. 

Dr. Waterman. Fine. 

The Cuarrman. You would be available to come down before the 
committee at a later date; would you not ? 
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Dr. Waterman. Yes, indeed. I will be very glad to. | 
The Cnarrman. Some of the members, including myself, have not 
had the opportunity to ask you all of the things that we would haye 
liked to ask you about this morning. If you will be available, we can 

get to you later. 

We have another witness this morning we have brought down from | 
Boston that we want to be sure to hear. So we thank you very much, 
Doctor, for coming here this morning and helping us. I recommend | 
to the committee that we read your lengthy prepared statement very 
carefully. I know I am going to. 

I appreciate very inte your coming, and you too, Dr. Kelly. 

Dr. Waterman. Thank you very much. 

(Whereupon the committee turned to other matters. ) 
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House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Friday, March 13, 1959. 

The committee met at 10:05 a.m., in room B-214, New House Office 
Building, Hon. Overton Brooks (chairman) presiding. 

The Cuarrman. The committee will please come to order. 

This morning, gentlemen of the committee, we have a continuation 
of the hearings which we began yesterday on the subject of scientific 
education. Dr. Lawrence Derthick, Commissioner of the Office of 
Education, HEW, is here this morning. The following persons have 
accompanied him : 

Dr. Robert Hamlin, Assistant to the Secretary of HEW, is here; 
Dr. Roy M. Hall, Assistant Commissioner; Ralph C. M. Flynt, As- 
sistant Commissioner, Legislative Services Branch; Charles W. Rad- 
cliffe, Administrative Officer, Legislative Services Branch; Clarence 
B. Lindquist, specialist, Science and Mathematics Division of Higher 
Education; John R. Ludington, Director, Aid to State and Local 
Schools Branch; Ellsworth S. Obourn, specialist, science education, 
Secondary Schools Section; Kenneth E. Brown, specialist, mathe- 
matics education, Secondary Schools Section; James H. Pearson, 
Assistant Commissioner for Vocational Education; Lynn Emerson, 
consultant, area vocational education programs; Herbert S. Conrad, 
Director, Educational Statistics Branch; John W. Asher, Research 
Coordinator, Cooperative Research Branch; Dr. Van Slyke, Deputy 
Director, NIH; Dr. James Shannon, Director of the National Insti- 
tutes of Health. 

All of these gentlemen are here this morning. The first witness on 
the list is Dr. Derthick, who is Commissioner of the Office of Educa- 
tion, HEW. Dr. Derthick has a prepared statement. 

Dr. Dertruick. Yes, sir. 

The CHarrman. We are delighted to welcome you here this morn- 
ing, Doctor. We will be glad to have your statement, sir. 


STATEMENT OF DR. LAWRENCE DERTHICK, COMMISSIONER, OFFICE 
OF EDUCATION, DEPARTMENT OF HEALTH, EDUCATION, AND 
WELFARE 


Dr. Derruick. Thank you, Mr. Chairman. I am very happy to be 
here. My name is Lawrence G. Derthick, and I am Commissioner of 
Education in the Office of Education, Department of Health, Educa- 
tion, and Welfare. I am pleased to address you, Mr. Chairman, and 
members of the committee. 

_ It is both a privilege and a pleasure for me, and for my colleagues 
in the U.S. Office of Education, to appear here this morning. This 
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is indeed a distinguished committee—one charged with a role which 
= be historic in determining the course of this Nation. 

‘ertainly the very existence of your committee and the nature of 
the broad inquiry you are conducting is an indication of the speed 
with which the Nation is moving into a new and exciting era. 
would have been almost inconceivable a few years ago that a commit. 
tee of the Congress would be specially constituted to inquire into the 
subject of astronautics. Only a few years ago this subject was chiefly 
of interest to a relatively small group of mathematicians and sciep. 
tists. 

The onrush of scientific and technological development which has 
propelled us, almost overnight, into the space age has had a profound 
impact upon education. Perhaps as never before in this Nation’s his. 
tory, our citizens are deeply concerned about the quality and quantity 
of education in the United States. 

There is a growing awareness that our Nation’s continued prog. 
ress—and perhaps its very survival—is dependent upon our maintain. 
ing intellectual preeminence. This is the measure of the challenge 
set before our schools, colleges and universities. 

We have been asked to describe for you the programs and activities 
of the Office of Education in support of mathematics and science, Be. 
fore ong into detail regarding these programs, I should like to dis. 
cuss briefly the overall role of the Office with respect to these areas, 

While the national interest in education is evident, the responsibil- 
ity for controlling and administering education in the United States 
is decentralized. The control of our system of education rests with 
State and local governments and with private individuals. 

This is uncommon among major nations of the world, but it is con- 
sistent with our Nation’s political structure and with our national 
traditions and character. Moreover, the freedom and flexibility in- 
herent in a decentralized system of education is a source of strength. 

Accordingly, the role of the U.S. Office of Education is fundamen- 
tally different from that of most national ministries of education 
Since the Office of Education was established in 1867, its basic fune- 
tion has been to collect and disseminate information about our educa- 
tion system and to render such consultative and advisory services as 
would—in the words of the 1867 act—otherwise promote the cause of 
education throughout the country. 

The historic role of the Office is to assist and encourage education. 
From time to time the Congress has authorized the Office to render 
specific forms of assistance to education to meet particular national 
educational needs. The land-grant college acts, beginning as early as 
1862, are examples of congressional action of this type. 

These acts were a great stimulus to the development of scientific 
and engineering education in the United States. Last year the Con- 
gress enacted Public Law 85-864—the National Defense Education 
Act of 1958—which authorized broad assistance to improve certain 
aspects of American education related to national security. Much of 
the emphasis in this act is upon the expansion and improvement of 
education in mathematics, science, and modern foreign languages. 

In order that you may have a clear picture of the activities of the 
Office in the subjects of particular interest to your committee, I have 
divided my presentation into three areas. First, the continuing— 
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that is, permanent—programs of the Office in the fields of mathe- 
matics, science, and engineering education; second, the implications 
for mathematics and science education of research which is sponsored 
by the Office of Eduation; and third, the programs authorized by the 
National Defense Education Act. 

The Office of Education is keenly aware of the importance of science, 
mathematics, and engineering education in our schools and colleges. 
Our professional staff includes specialists in science and mathematics 
education in elementary and secondary schools, and specialists in 
science, mathematics, and engineering education at the higher educa- 
tion level. The continuing program of the Office in these fields is 
divided between (1) gathering and disseminating information and 
statistical data, and (2) consultation and liaison activities. 

In spite of a limited staff, the Office of Education has published 
more * a dozen bulletins and a score of circulars on mathematics 
and science education during the last several years. Representative of 
these bulletins are: 

1. Mathematics in Public High Schools. 

9, Curriculum Materials in High School Mathematics. 

3. The Superior Pupil in Junior High School Mathematics. 

4. Junior Year Science and Mathematics Students. 

In addition to the special bulletins and circulars on mathematics 
and science teaching, the Office of Education has included mathematics 
and science education in many of its general publications on the high 
school. For example, the publication, Teaching Rapid and Slow 
Learners in High Schools, includes sections on mathematics and 
science. 

For 10 years the Office of Education has published annually Fag. 
neering Enrollments and Degrees and Earned Degrees Conferred by 
Educational Institutions, which contain data related to the fenching 
of engineering mathematics and science. In 1957 the Office publishe 
the first of a series of annual reports of enrollments and graduates in 
Organized Occupational Curriculums. These publications are widely 
used throughout the United States as source information. 

In 1948-49 a survey of the offerings and enrollments of all high 
school subjects, including mathematics and science, was made. a 
1954-55, and again in 1956-57, a survey of the offerings and enroll- 
ments in only mathematics and science was made of a randomly 
selected sample of high schools. 

A comparison of the enrollments in 1948-49 with the enrollments 
in 1956-57 was displayed at the International Conference on Mathe- 
matics Education sponsored by UNESCO and the International Bu- 
reau of Education at Geneva, Switzerland. The data showed that over 
the 8-year period, 1948-56, the enrollments in science in the public sec- 
ondary schools had increased about 38 percent. 

The increase in mathematics enrollments was about 49 percent. This 
is in spite of the fact that the enrollments in grades 9-12 increased 
about 29 percent during the period and the population age group 
increased about 9.6 percent. 

Enrollments in advanced mathematics courses have increased more 
rapidly than those in the elementary courses. The 1956 study showed 
that about one-seventh of our high school graduates (or between 
175,000 to 200,000 students), was enrolled in the fourth year of high 
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school mathematics. This fall another survey was made and the 
material is being compiled. 

Last year, in cooperation with State departments of education jn 
three States, detailed pilot studies were made of the qualifications 
and teaching loads of the mathematics and science teachers in these 
States. The data have been compiled and are in the process of 
publication. The published detailed studies will not only provide 
helpful data but the procedures used will be helpful to States who 
wish to make similar studies. 

A detailed study of the content, methods, and equipment in high 
school mathematics and science was made this fall of a representative 
sample of high schools. The data from these schools are now being 
processed. 

The specialists also conduct and report on special surveys from 
time to time. An example is “Cooperative Education in the United 
States,” bulletin 1954, No. 11, by Dr. Henry H. Armsby, Chief for 
Engineering Education. This bulletin describes the number and kinds 
of programs in engineering schools under which students alternate 
between periods of study and practical work experience in industry, 

On the collegiate level the following studies are currently being 
made: “Survey of Mathematics Programs in Degree-Granting Insti- 
tutions,” “Trends in Engineering Education,” and “Trends Toward 
or Away From General Education in Technical Institute Education.” 

To encourage improvement and acceleration in research in the 
teaching of mathematics and science, the Office of Education, in co- 
operation with the appropriate professional organizations, has com- 
pleted and analyzed the research studies in these fields. These publi- 
cations are available from the Government Printing Office. 

To stimulate activity in the area of high school mathematics and 
science, the Office of Education has sponsored two conferences in these 
areas. The first conference report, whose sales were in excess of 20,000 
copies, is entitled “The Talented in Mathematics and Science.” The 
second conference was held in the fall of 1958, and the report is entitled 
“Mathematics and Science in Public High Schools.” 

In the planning stage are such studies as “The Status of Science and 
Mathematics in the Junior High School,” “Emerging Practices in 
Supervision of Science and Mathematics Instruction,” “A Study of 
Mathematics and Science Instruction and Content in Experimental 
Centers.” These studies the Office of Education hopes to complete 
as rapidly as possible. 

I might add that we have copies of all of these publications avail- 
able for the committee. 

The current widespread interest and concern for science, mathe- 
matics, and engineering education has greatly increased the normal 
demands on the Office for consultative services in these fields. The 
organizations requesting services and the kinds of services requested 
range over a broad spectrum. 

Most of our work of either a consultative or liaison nature is done 
with State educational agencies, public and private national commis- 
sions and committees, private educational organizations, scientific 
societies, foundations active in this field, and with industry. Time 
does not permit an exposition of the nature of these activities, but I do 
want to mention some of the groups with whom our specialists work. 
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Among these are scientific groups, such as the National Academ 
of Sciences, the American Association for the Advancement of Sci- 
ence, and the American Society for Engineering Education. We 
work closely with educational organizations such as the National 
Education dnuivietaal the National Council for Teachers of Mathe- 
matics, and the National Science Teachers Association. 

Our specialists also keep close touch with the special — to 
assist in improving instruction in these fields conducted by scientific 
societies such as the American Chemical Society, the American Insti- 
tute for Biological Sciences, the National Research Council, and 
others. 

Science-based industry over the country is making a very signifi- 
cant contribution to the manor of science and mathematics in 
the public schools and colleges. Liaison is maintained with such 

oups as the School Facilities Council, the Scientific Apparatus 
Association, and industries such as Du Pont, 
Motors, General Electric, Westinghouse, and many others. 

One of the most interesting aspects of science and mathematics 
education is the development of student clubs in these fields. School 
clubs and activities have a long history, and science and mathematics 
clubs were pioneers in the field. 

School clubs related to astronautics are those in astronomy, 
rocketry, electronics, and aviation. Rocketry clubs have had a rise 
almost as spectacular as rockets themselves. Four years ago it was 
estimated by the American Rocket Society there were about 500 
rocketry clubs. Although the total number today is unknown, in 
1958 the New England area alone has reported over 1,700 rocketry 
clubs. The largest one has over 1,000 members and is sponsored by 
the Governor of Hawaii. 

To provide better liaison with national organizations interested in 
sponsoring space clubs, a specialist from the U.S. Office of Education 
is on the board of directors of the National Aviation Education 
Council and National Aeronautical Association. The Office of Edu- 
cation specialists have assisted the Civil Air Patrol in planning 
teacher conferences on club activities. 

Public Law 85-875 authorizes the Commissioner of Education to 
encourage, foster, and assist in the establishment of clubs which are 
composed of boys and girls who have an especial interest in science, 
and, while the legislation was enacted too late in the last session to 
be accompanied by funds, we are making plans to implement the act. 

The second area of our operations pertinent to your inquiry is that 
of research sponsored by the Office of Education. Support for sci- 
entific research of significance to education is provided by the Office 
of Education through its cooperative research program, authorized 
by Public Law 531, 83d Congress, and through the program recently 
authorized by title VII of the National Defense Education Act. 

Public Law 531 authorized the Commissioner of Education to 
“enter into contracts or jointly financed cooperative arrangements 
with universities and colleges and State educational agencies for the 
conduct of research, surveys, and demonstrations in the field of edu- 
cation.” The purpose of the cooperative research program is to de- 
velop new knowledge about major problems in education or to devise 
new applications of existing knowledge in solving such problems. 
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The Office receives proposals for specific research projects from 
institutions of higher education and from State departments of edy- 
cation. All proposals are submitted for review and recommenda- 
tion to the Office of Education Research Advisory Committee which 
was set up to comply with the terms of the law and which is com. 
posed of nine outstanding specialists in research. 

Of the 195 projects supported and recommended by the Research 
Advisory Committee, a number are very directly related to science 
and mathematics instruction, the training of highly skilled tech- 
nicians, and the identification and education of gifted and scientifical. 
ly talented students. I would like to indicate a number of them by 
topic and briefly describe several of them to give you an indication 
of the types of research which are supported. 

Factors related to motivation and achievement in science courses 
in junior and senior high schools—Western Michigan University, 
We have these projects in cooperation with various institutions and 
certain State departments of education in a partnership arrange- 
ment. 

Identification of gifted elementary school children with exceptional 
scientific talent—Hunter College. 

Teaching and development of an integrated physics-algebra course 
at the ninth grade—Washington University, St. Louis. 

Career development of scientists—a longitudinal study—Harva 
University. 

Facilities and equipment presently available for teaching science 
in the high schools—University of Toledo. 

Evaluative study of psychological research on the teaching of 
mathematics—Washington University, St. Louis. 

As you can see these particular projects are concerned with im- 
proving the teaching of science and mathematics, the development of 
future scientists, and the facilities for teaching science courses. 

Academically gifted and talented students, many of whom we can 
expect to go into the sciences, are studied in shethien series of proj- 
ects. 

Achievement and adjustment of gifted children—Iowa State De- 
partment of Public Instruction. 


The identification and classroom behavior of elementary school- 
children each of whom is gifted in at least one of five different char- 


acteristies—H unter College. 

Identification and development of talent in students in a general 
education program at the secondary schoo) level—Ohio State Uni- 
versity. 

The recent emphasis on the vocational education of the skilled 
and highly skilled is being reflected by two research projects in the 
pooperative research program. 

The development of research design to investigate the functional 
waderstandings of technicians as bases for planning 
technica) education—Michigan State University. i 

Vocational education in public schools as related to social, econome, 
and technica) trends—Purdue University. ah 

Tn addition there are many general studies which have strong imph- 
cations for their impact on genera) academic excellence in our schools 


and colleges which will, of course, strengthen the sciences. It is 
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most advantageous for a scientist to write and read foreign languages, 
and generally to be a respected scholar. Representative of these 
would be: 

A survey of educational research and an appraisal by scientists 
from other fields—Indiana University. 

The identification, development and utilization of human talents— 
University of Pittsburgh. 

The second we feel to be of particular importance. From it re- 
searchers will have available data from which they can actually 
assess the effects of various new curricula such as the Beberman or 
Mayer revised mathematics courses of study in the junior and senior 
high school. They will be able to follow up on scientists and make 
inferences as to what types of men and women and what type of 
schools are productive of truly creative people. 

Another research program which is somewhat similar to the co- 
operative research program is now underway in the Office of Edu- 
cation. This program ts authorized by title VII of the National De- 
fense Education Act, and provides for research and experimentation 
in more effective utilization of television, radio, motion pictures, and 
related media for educational purposes. This title directs the U.S. 
Commisisoner of Education to (1) conduct, assist, and foster research 
and experimentation in new educational media; and (2) disseminate 
information concerning these new media to State and local school 
systems and institutions of higher learning. 

The advisory committee, established by the act, met on March 5-6, 
1959, and approved a number of research proposals for support. 
Among the proposals ape were six which are directly concerned 
with the improvement of education in science and mathematics. 

Four of these involve experimentation in the utilization of film 
and television to improve science education at the elementary and 
secondary schoo) level, one is concerned with the wider application 
of a new secondary mathematics curriculum through teacher training 
by filmed demonstrations, and one with the improvement of college 
physics instruction through the use of filmed demonstrations. 

We believe that the experimental research support programs of the 
Office will tend to develop a more factual basis for increasing the 
effectiveness of educational practice. This in turn will undoubtedly 
enhance the quality and quantity of scientific research and research- 
ers in the United States. 

Finally, I wish to review briefly the major provisions of the Na- 
tional Defense Education Act of 1958, with the exception of the title 
VII research program, which I have just discussed. The act, which 
became Public Law 85-864 on September 2, 1958, is based upon the 
declaration that (1) the security of the Nation re er the fullest 


development of the mental resources and technica) skills of its young 
men and women; (2) that the defense of the Nation depends upon the 


mastery of modern techniques developed trom comp)ex scientihe prin- 
ciples, the discovery and development of new principles, new tech- 
niques, and new knowledge: and (3) that programs are needed which 
will correct as rapidly as possible the existing imbalances in our edu- 


cationa) programs which have led to an insufficient proportion of our 
population educated in science, mathematics, and modern foreign 


Janguages and trained in technology. 
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In this act, the Congress has stated a conviction about education 
which we in the Office of Education share fully—that a knowledge of 
mathematics and the physical sciences is as much a part of liberal 
education asa knowledge of history and literature. 

Until very recent times this view of the place of mathematics and 
science in Western education was unquestioned. It must now be re. 
emphasized, to the end that these subjects are a standard part of the 
education of every American child from the elementary school through 
the university. 

Public Law 85-864, now being implemented by the Office of Educa- 
tion, is legislation designed in the national interest to strengthen and 
improve the Nation's educational resources through its emphasis upon 
strategic problems, areas, and levels of education involving public 
and private elementary and secondary schools, State educational 
agencies, students in higher education institutions, graduate schools, 
new instructional media, and the stimulation of research. 

The act contains 10 titles, involving a partnership in which the 
Federal Government assists States, communities, and higher educa- 
tion institutions to pioneer in new educational programs and to 
strengthen others. Seven titles are considered of special interest to 
this committee. These will be summarized briefly. 

Title II provides Federal assistance in the establishment, at institu- 
tions of higher education, of student loan funds for making low-in- 
terest rate loans to undergraduate and graduate students to pursue 
their education. 

Special consideration is to be given by participating colleges and 
universities in the selection of students to receive loans to those stu- 
dents with a superior academic background who desire to teach in 
elementary or secondary schools and students whose academic back- 
ground indicates a superior capacity or preparation in science, mathe- 
matics, engineering, or a modern foreign language. 

Loans to students will be limited to $1,000 a year with a maximum 
total of $5,000 to any one student. The student will pay interest on 
the unpaid balance of his loan at the rate of 3 percent a year, which 
begins 1 year after he leaves college. Up to 50 percent of a loan is 
to be canceled for service as a full-time teacher in a public elementary 
or secondary school, at the rate of 10 percent of the unpaid balance 
for each academic year of such service. 

Title III provides financial assistance for strengthening science, 
mathematics, and modern foreign language instruction through (1) 
matching grants to State educational agencies for the expansion and 
improvement of supervisory or related services in public elementary 
and secondary schools in science, mathematics, and modern foreign 
language instruction; (2) matching grants through State educational 
agencies for projects of local educational agencies for the acquisition 
of laboratory or other special equipment, including audiovisual ma- 
terials and equipment and printed materials (other than textbooks), 
suitable for use in providing education in science, mathematics, or 
modern foreign language, in public elementary or secondary schools, 
or both, and for minor remodeling of laboratory or other space used 
for such materials or equipment; and (3) loans to nonprofit, private — 
elementary and secondary schools for the same types of projects. 

State educational agencies administering these programs under ap- 
proved State plans are required to set forth principles for determining 
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the priority order for undertaking local agency projects in the State 
and the standards for laboratory and other special equipment acquired. 

Inadequate laboratory facilities, equipment, and teaching aids are 
today all too common deterrents to effective teaching in transforming 
the natural curiosity of youth into creative scientific competence. 

Reports indicate that not more than one secondary school in five 
has adequate facilities for science teaching and that the most common 

roblems, other than the shortage of competent teachers, are physical 
Facilities and equipment. Although there have been slight increases 
in the number of pupils studying science, there has been a decreasing 
emphasis on laboratory experimentation. 
itle [V provides for payments to selected higher education institu- 
tions to expand their graduate programs and to initiate new programs 
through fellowships awarded to students. Emphasis is upon new 
programs and expansions of existing programs which further the 
objective of graduate training of college and university teachers and 
the promotion of a wider geographical distribution of facilities for 
training. 
ct Nation has great need for increased numbers of highly trained 
persons produced by the graduate schools of the colleges and univer- 
sities. Phere is special need to meet the critical shortage of teach- 
ers in the colleges and universities. 

The number of persons with the degree of doctor of philosophy 
who enter teaching is decreasing, with serious results to college and 
university instruction. For example, a study reported that, among 
829 colleges and universities in 1956, a total of 1,196 teaching positions 
remained unfilled. 

In 1953-54, 40 percent of all college teachers held doctoral degrees, 
but in this same year only 31 percent of the new college teachers had 
such degrees. Three years later this figure dropped to 23 percent. 

Only some 160 institutions of higher education now confer earned 
doctoral degrees. About 60 of these confer fewer than 10 degrees 
each, while between 25 and 30 award more than 100 each year. To be 
more specific about the Ph. D. bottleneck, in 1956-57, 5 universities 
awarded 22 percent of all the country’s Ph. D.’s, 10 accounted for 38 
percent, 15 for 47 percent, and 20 for 55 percent. 

While the fellowships authorized by the act are not restricted to a 
particular field of study, in practice a large share are expected to be 
awarded in the fields associated with mathematics and science. For 
example, I have thus far approved 48 graduate programs for expan- 
sion, involving the award of 160 fellowships. Of these, 18 of the 
graduate programs having 57 of the fellowships are in the fields of 
mathematics and physical sciences. 

Title V authorizes assistance to States and local school districts to 
establish programs of counseling and guidance in secondary schools, 
to initiate programs of testing to identify students of outstanding 
ability. It further authorizes the Commissioner of Education to 
contract with colleges and universities for the establishement of short- 
term or regular session institutes to improve the qualifications of sec- 
ondary school counseling and guidance personnel. 

These programs, we believe, will help meet a critical educational 
need that is particularly evident in the sciences. The schools must 
do a far better job of identifying students with outstanding abilities 
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and aptitudes, and in encouraging such students to prepare them. 
selves for careers suited to their abilities. 

Title VIII amends and extends vocational education legislation 
through the authorization of matching grants to States to assist 
them in training individuals for employment as highly skilled teeh. 
nicians in recognized occupations requiring scientific knowledge jp 


fields necessary for the national defense. Such training would be | 


of less than college grade, and would be conducted in the upper grades 
of the larger comprehensive secondary schools, technical institutes, 
community colleges, and special vocational schools. 

Technological advances are accompanied by an ever-increasing need 
for professional-technical personnel. Not only are these in short sup. 
ply, but generally they lack the working support of technicians whoge 
competence is less than professional, but greater than that of the 
skilled worker. 

It is estimated that in the decade ending 1965 the number of 
youth of secondary school age will have increased by nearly 55 per- 
cent. More of these persons will need added knowledge and greater 
skill than their predecessors to obtain and continue in employment, 

The technical training envisioned in this title is not narrowly con- 
ceived. It represents a new kind of vocational education, designed 
to meet the needs of modern technology. Students will have oppor. 
tunities to acquire skills in newly emerging fields of employment 
along with theoretical and applied aspects of subject matter, such 
as mathematics, physics, and chemistry. 

Persons with such backgrounds are needed in larger numbers to 
relieve professional workers of those tasks that can be performed by 
individuals with less training. It has been said that each profes- 
sional engineer. for example, should be supported by up to five to 
eight technicians. There are similar situations in other occupational 
fields. 

Title X of the act authorizes assistance to State educational agen- 
cies to improve and modernize their methods of collecting and — 
ing data concerning all aspects of elementary and secondary educa- 
tion. The need for accurate, up-to-date information on the status 
of education is readily appreciated by Members of Congress, civic 
and professional organizations, educators, and all other citizens who 
are concerned with education. This program will help everyone to 
identify the needs and problems of our schools more accurately, and 
to formulate sound educational policy. 

These are the major activities of the U.S. Office of Education 
which we feel are of particular interest to your committee. In addi- 
tion, I would like to emphasize that the Office maintains close working 


relations with other agencies of the Federal Government having | 


programs of significance to education. 

We have a great interest in the excellent scientific education pro 
grams conducted by the National Science Foundation, and the work 
of our two agencies is coordinated. Its work complements, but 
does not overlap, programs of the Office. 

In conclusion, Mr. Chairman, I think it important, as we examine 
the status of American education, that we do not lose sight of the 
overall excellence of our educational system. In a great many Te 
spects it is the best thus far devised. 
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But all of us must work to make it better still. Nor should we fail 
to recognize, as we consider the requirements of technological progress, 
that our national need for highly educated individuals ranges over 
the entire spectrum of human knowledge. We must not overempha- 
size one ee of liberal education at the expense of others. 

We need great philosophers, historians, and leaders of government 
as well as scientists. I am confident that the American people will 
make the kind of commitment to education that is required if these 
needs of a free people are to be fully met. 

Now, Mr. Chairman, as you know, I have several members of our 
staff here and we will be very pleased to try to answer your questions. 

The CHarrMANn. Do you have any other prepared statements to be 
read this morning, Doctor ? 

Dr. Dertuick. No, sir. 

The CuarrMaNn. I want to thank you for your comprehensive state- 
ment, Doctor. Frankly, in my service in the Congress I have found 
it difficult to get much information from the Department of Educa- 
tion. Perhaps the things I have asked about in the past have been 
things that we Members of Congress shouldn’t have inquired about. 
But I always felt that the public business ought to be public. There- 
fore I am glad to have this statement. 

It has, however, prevented me from being as aware of the opera- 
tion of your office in the past as I perhaps should have been. 

I wanted to ask you some questions now about this program. You 
refer, on page four of your statement, to the fact that enrollments in 
advanced mathematics courses have increased more rapidly than those 
inthe elementary courses. Why isthat? 

Dr. Derruick. Let me call on Dr. Linquist to give a reaction to 
that. 

Dr. Linpquist. I think he was speaking of the elementary school, 
wasn’t he ? 

Dr. Derruick. Did I get your question ? 

The CuarrMaNn. I just read your statement, and I asked why was 
that. You say enrollments in advanced mathematics courses have in- 
creased more rapidly than those in the elementary courses. 

Dr. Dertuick. Dr. Brown’s study.’ 

The Cuarrman. Dr. Brown, coal you step forward, sir? 

Dr. Brown. That is on the secondary level, the advanced courses in 
the secondary school have increased more rapidly. 

The Cuarrman. You are with the Department of Education ? 

Dr. Brown. Yes, sir. 

Mr. Futton. In what capacity ? 

Dr. Brown. Specialist in eo a education. 

The Cuarrman. You have a study on this subject ? 

Dr. Brown. That’s right, 1956." 

The Cuamrman. Why do you say then, that that is the case? 

Dr. Brown. There was a smaller percentage of students in, say 1950 
that were taking mathematics in the 11th and 12th grades. Thus, a 
small increase in numbers in 1956 caused the percentages to go up. 

Probably it is due to the fact that they became more aware of the 
need for mathematics in getting into engineering and science. I 
don’t know why. I only know the percentage of students did increase. 


Ma oe No. 120, “Offerings and Enrollments in Science and Mathematics in Public 
High Schools,” by Brown, Kenneth E., and Obourn, Ellsworth 8S. 
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The Cuairman. You say those in the elementary courses decreased, 
didn’t they 

Dr. Brown. No, sir. 

The Cuarrman. What do you mean when you say that the percent. 
age of those in the higher educational fields in advanced mathematieg 
increased, but that the level of those in the elementary courses cop. 
tinued the same? 

Dr. Brown. The percentage increased some, but on the 11th ang 
12th grade levels they increased more rapidly. 

The Caiman. You attribute that to the increased interest jn 
higher mathematics and in the physical sciences ? 

Dr. Brown. Yes, that would ~ a guess. I have no evidence on 
it. But I think that is possibly true. 

The Cuarrman. Do you think the space program has anything to 
do with that 

Dr. Brown. Probably, we had a sputnik, and that has helped. 

The Cuatrman. You think that had something to do with it? 

Dr. Derruicx. Mr. Chairman, if I may just turn that another way, 
I think that one simple explanation is that these youngsters have been 
in the elementary courses all along, but due to the interest that you 
suggest, the advanced courses have had increased enrollment. Also 
a factor is that we have had a better retention and a larger number 
of children graduating, a larger reservoir of prospects to take thes 
advanced courses. 

I might say, as I deal with school and teachers and as I have been 
a teacher all my life, I am quite sensitive to the way young people 
respond to what is going on in ‘the world, to the interests of thei 
elders, what they read in the papers. 

A few years ago they werent talking about engineering and math 
and science and space. Now they are. It is a popular subject of 
conversation at the snack bars and other places that they frequent, 
and I think that has created a pressure and an interest that is advane- 
ing these enrollments. 

The Cuatrman. You refer to the creation of these clubs, the or- 
ganization of school clubs, especially clubs in astronautics, astronomy, 
rocketry, electronics and aviation. 

Do you encourage the organization of these clubs / 

Dr. Dertuick. Yes, sir; we do. 

The Cuatrman. What advantage do you get out of them and what 
information or knowledge or aptitudes do they give the students! 

Dr. Derruick. Let me say that we have recently gotten a new 
mandate from Congress to take leadership responsibility in promot- 
ing those clubs. That was Public Law 85-875, I believe. The legis- 


| 


lation was passed too late for us to get an appropriation, but we | 


consider it so important that we have detached some staff for part 
time this year to lay,the groundwork. 

We have worked with a number of organizations that sponsor thes 
clubs, and we have asked for an appropriation of $50,000 in 1960 to 
promote it. These various organizations—there are half a dozen of 
them, Science Clubs of America, National Science Teachers and all 
those agencies that sponsor these clubs—they do so because at an 
earlier stage it identifies youngsters who have an interest in thes 
fields under sponsorship of a teacher who is interested in the field, 
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and they engage in a lot of out-of-school activities to further their 
interest. 

Some of these youngsters spend more time out of school through 
the club interest, than they would in school. 

The CHAIRMAN. I notice some reference in the press to these 
rocketry clubs. If there is an accident in the handling of rockets, 
or programs which you are sponsoring of these clubs, what provision 
is there to take care of that responsibility / 

Dr. Derruick. We feel very keenly about safety. As a matter of 
fact, when the first accident maeel we sent out post-haste a lot of 
cautions. But I think you will find that these accidents are not oc- 
curring through the clubs under the supervision and sponsorship of 
the teachers, who exercise great. precautions, but on the part of young- 
sters who are out from the influence of the club and away from the 
school on their own initiative. 

We are trying to take care of those youngsters as best we can by 
teaching safety er and arging them to engage in their in- 
terests through the sponsorship of the school. I do not know of any 
accident that has occurred through a school club. 

The Cuatrman. If an accident should occur—you say you know of 
none—is there any provision in the law to take care of any liability ? 

Dr. Dertuick. I believe not. Some school systems, Mr. Chairman, 
carry liability insurance. But there isn’t any provision in our law. 

The Cuarrman. On page 8 you refer under Public Law 531: 
to enter into contracts or jointly financed cooperative arrangements with uni- 
versities and colleges and State educational agencies for the conduct of re- 
search, surveys, and demonstrations in the field of education. 

Do you have a list of those that you have entered into contracts 
with / 

Dr. Derruick. Yes, sir, we do. 

The CuarrMANn. It is new, but is the result thus far wholesome ? 

Dr. Derruick. It is a relatively new program, but the results are 
beginning to come through, and they are encouraging. We have a 
good many evaluators of these programs, and the best judgment that 
we can find, indicate very promising results. 

The Cuairman. On page 9 you refer to 195 projects supported and 
recommended by the Research Advisory Committee. I must confess 
my ignorance. The other members of the committee may know a good 
re about these projects, but I do not. Is it possible to get a list of 
those ? 

Dr. Derrnick. Yes, sir; we have full and complete information 
which I shall be pleased to file with the committee. Would you like 
to have copies for every committee member ? 

The Cuairman. Yes. Certainly the first thing they will do is to 
look up and see what there is in their congressional district, and then 
they will get to national. 

(The information requested is as follows :) 
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FOREWORD 


Support for research in education is provided by the Office of 
pducat ion through its Cooperative Research Program. The program, which 
began in July of 1956, is operated under the terms of Public Law 531, 
gird Congress. This law authorized the Commissioner of Education to 
ignter into contracts or jointly financed cooperative arrangements with 
universities and colleges and State educational agencies for the conduct 
of research, surveys, and demonstrations in the field of education." 

Up to the present, the Office has contracted for 159 projects located 
in 3% states and the Territory of Guam, Pertinent information con- 
cerning these projects is presented in this bulletin. 


The purpose of the Cooperative Research Program is to develop 
new knowledge about major problems in education or to devise new 
applications of existing knowledge in solving such problems. Listed 
low are the areas in which the Office is particularly interested in 
supporting research, While these areas are of major concern, proposals 
for research on other aspects of education are also given full consideration. 


Conservation and Development of Human Resources 


1, Education of the mentally retarded and other handicapped 
children. 

; 2. Development of students special abilities--the identification 
and encouragement of unusual talent, 

3, Educational aspects of juvenile delinquency. 

4, Retention of students in schools and colleges--continuation in 
the educational program until students reach their maximum 
levels of development. 

5. Education of adults--with special emphasis on the aging. 


| School Organization, Staffing, and Housing 


' 6. Organization and administration of schools and colleges. 
7, Staffing the Nation's schools and colleges--getting and 
keeping qualified teachers and administrators. 

8. Planning and costs of school construction. 


Effects of Expanding Technology and Economy 


9, Implications for vocational education. 
) 10. Educational problems resulting from population mobility. 


Under the present procedure, the Office receives proposals for 
cific research projects from institutions of higher education and from 
“ departments of education. All proposals are submitted for review 
ind recommendation to the Office of Education Research Advisory Committee 
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which was set up to comply with the temuas of the law and which is Compose; 
of nine outstanding specialists in research. The Conmittce evaluates the 
proposals in light of criteria which deal with: 


1. Significance of the problem for education. 

2. Soundness of the research design, 

3. Personnel and facilities available. 

4. Economic efficiency or relationship of procedure 
and probable outcomes to expenditure. 


After a proposal has been recommended for approval to the 
Commissioner of Education, the Office negotiates directly with the 
institution or agency for support of the project in terms of the funds 
available, and the Conmissioner gives final approval in the form of a 
contract between the Office and the college or university or the State 
department. Although a substantial amount of the necessary financial 
support is provided by the Office, the cooperating institution or agency 
also contributes to the total cost of the project, usually by providing 
professional services and facilities. 


During the first two and one-half years of the Cooperative Resear¢ 
Program,641 applications were received from colleges and universities and 
State departments of education. Of this number, a total of 159 projects 
have been approved and contracted for. These research studies are being 
undertaken at 74 colleges and universities and 13 State departments of 
education. Funds for the conduct of the program are made available by 
the Congress on an annual basis. An appropriation of about $1 million 
was received when the program was initiated in Fiscal Year 1957. Sub- 
sequent allocations called for $2.3 million in Fiscal Year 1958 and 
$2.7 million for the current year. In each of these years more than 
half of the funds were required to continue on-going projects; the re- | 
mainder being used to initiate new contracts. | 


All of the projects contracted for thus far are listed rumen ically | 
in this publication. Projects are identified by serial number, title, 
name of the contracting institution or agency, name of the project di- 
rector, beginning and ending dates, and total Federal cost of the research 
being undertaken. For convenient reference, the following appendices are 
also included: Appendix A - Category Index of Projects; Appendix B - 
Geographic Distribution of Funds; and Appendix C - Institutions and 
Agencies Conducting Research under P. L. 531. 


Final reports for all completed research projects are in file in 
the Cooperative Research Branch of the Office of Education, and brief 
summaries are available on request. Further information on any specific | 
aspect of current projects may be obtained from the director at the 
institution or agency conducting the research. 


| 
Walter Adamson 


January 5, 1959 Senior Research Coordinator 
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U. S, DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 
Office of Education 
Cooperative Research Program 


PROJECTS UNDER CONTRACT 


Project No. 


Description Federal Funds 


008(6412) 


009(6914) 


011(6426) 


012(6399) 


014 (6402) 


015(6403) 


"An Investigation of Factors Related to $29,500 
Educational Discontinuance of College 

Ability High School Seniors," 

Southern State College, Magnolia, Ark. 

Dr. F. Stroup 

October 1, - September 30, 1958 


"A Block Teaching Project Integrating 10,290 
Humanities and Social Science." 

The State of Oregon, by and through the 

State Board of Higher Education for 

Southern Oregon College, Ashland, Oregon 

Dr. A. Kreisman 

September 1, 1957 - August 31, 1959 


"A Program of Education for Alaska Natives." 31,000 
University of Alaska, College, Alaska 

Dr. C. K. Ray 

January 1, 1957 - December 31, 1958 


"A Socio-Psychological Study of Conformity 31,999 
and Deviation Among Adolescents." 

Vanderbilt University, Nashville, Tenn. 

Dr. A. J. Reiss, Jr. 

October 1, 1956 - August 31, 1958 


“Language Achievements of Mentally Retarded 6,430 
Children." 

Boston University, Boston, Mass. 

Dr. D. D. Durrell 

October 26, 1956 - June 30, 1957 


"Refinement of a Non-Verbal Group Measure of 20,500 
Delinquency Proneness That Can Be Used With 
Non-Readers, Slow Learners, and Mentally 

Retarded Children." 

Boston University, Boston, Mass. 

Dr. W. C. Kvaraceus 

October 26, 1956 - September 1, 1959 


41502 O—59——17 
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Project No. 


Description Federal Funds 


018(6408) 


019(6418) 


125(6431) 


026(6430) 


037 (6398) 


039( 6400) 


042 (6424) 


"A Study of the Structure of Attitudes of $59,055 
Parents of Mentally Retarded Children and 

a Study of Change in Attitude Structure." 

Syracuse University, Syracuse, N. Y. 

Dr. W. M. Cruickshank 

October 15, 1956 - January 1, 1960 


"Quantitative and Qualitative Analyses of 13,242 
Endogenous and Exogenous Children in Some 

Reading Processes." 

Syracuse University, Syracuse, N. Y. 

Dr. R. J. Capobianco 

December 1, 1956 - November 30, 1957 


"Factors Associated with the Educational 115.836 
Utilization of Human Talent," 

University of Texas, Austin, Texas 

Dr. C. McGuire 

February 1, 1957 - August 31, 1960 


"A Comparative Investigation of the Learning 42,711 
and Adjustment of Trainable Children in 

Public School Facilities, Local Segregated 
Facilities, and State Residential Centers." 
University of Texas, Austin, Texas 

Dr. J. R. Peck 

January 1, 1957 - September 30, 1959 


"Why Capable High School Students Do Not 25,100 
Continue Their Schooling." 

Indiana University, Bloomington, Ind. 

Drs. W. W. Wright and C. W. Jung 

September 24, 1956 - September 23, 1958 


"An Investigation of Professional Pre- 9,860 
paration and Performance of Students Graduating from 
Teacher Training Institutions in Indiana." 

Indiana University, Bloomington, Ind. 

Dr. L. S. Standlee 

October 1, 1956 - October 1, 1957 


"Educational Problems of Migrant Children." 1,955 
Western Michigan College, Kalamazoo, Mich. 

Dr. J. G. Manis 

January 1, 1957 - September 30, 1958 


|| 
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“Project No. Description Federal Funds 
043(6423) "An Investigation of Factors Involved $32,429 


in the Educational Placement of 

Mentally Retarded Children." 

Ohio State University, Columbus, Ohio 

Drs. Jeannette C. Stanton and Viola Cassidy 
January 1, 1957 - December 31, 1958 


047(6404) "Motivational and Personality Factors in the 21,800 
Selection of Elementary and Secondary School 
Teaching as a Career," 
Syracuse University, Syracuse, N. Y. 
Dr. R. G. Kuhlen 
October 1, 1956 - January 1, 1958 


048(6405) "A Study of Career Development in the Public 32,460 
School Teaching Profession with Special 
Reference to: Changing Motivations, 
Pressures, Satisfactions, and Dissatisfactions." 
Syracuse University, Syracuse, N. Y. 
Dr. R. G. Kuhlen 
February 1, 1957 - January 1, 1959 


052(6401) "Effectiveness of a Modified Counseling 5,000 
Procedure in Promoting Learning Among 
Bright, Underachieving Adolescents." 
Regis College, Weston, Mass. 
Sister (Dr.) Mary Viterbo McCarthy 
October 3, 1956 - August 1, 1957 


055(6448) "The Education of Educable Mentally Retarded 21,450 
Children in Sparsely Populated Rural Areas," 
Kansas State Department of Public Instruction 
Topeka, Kansas 
Miss Marguerite Thorsell 
January 15, 1957 - December 31, 1959 


065(6429) "Role Definition of the Teacher in the Public 21,000 
Education System and Selected Aspects of 
Community Life." 
Pennsylvania State University 
University Park, Pa. 
Dr. R. C. Buck 
January 1, 1957 - December 31, 1959 
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Pro ject No. 


076(6422) 


078(6420) 


081(6421) 


082 (6419) 


090(6415) 


091(6416) 


"An Investigation of Discrimination 
Learning Ability in Mongoloid and 
Normal Children of Comparable 
Mental Age." 

George Peabody College for Teachers 
Nashville, Tenn. 

Dr. G. N. Cantor 

January 1, 1957 - June 30, 1958 


"Relationships Between Articulatory 
Development and Development of Phonetic 
Discrimination and Word Synthesis 
Abilities in Young Mentally Retarded 
and Normal Children." 

Syracuse University, Syracuse, N. Y. 
Dr. C. V. Mange 
December 1, 1956 - March 31, 1959 


"Reasoning Methods and Reasoning Ability 
in Mentally Retarded Children." 
Syracuse University, Syracuse, N. Y. 
Dr. R. J. Capobianco 
December 1, 1956 - November 30, 1957 


"A Comparative Study of Some Characteristics 
in Better and Poorer Learners Among Child- 
ren with Retarded Mental Development." 
Syracuse University, Syracuse, N. Y. 

Dr. L. M. DiCarlo 
December 1, 1956 - December 31, 1957 


"Specialized Educational Methodology with 
Hyperactive Mentally Retarded Children." 
Syracuse University, Syracuse, N. Y. 

Dr. W. M. Cruickshank 
December 1, 1956 - January 31, 1959 


"A Comparative Study on Some Learning 
Characteristics in Mentally Retarded 

and Normal Children of the Same Mental 
Age - I. Learning, Recognition, Recall and 
Savings; Il. Proactive and Retroactive 


$8,625 


28,713 


9,821 


32,163 


115, 387 


37,768 


Inhibition; III. Generalization; IV. Reasoning." 


Syracuse University, Syracuse, N. Y. 
Dr. G. 0. Johnson 
December 1, 1956 - May 30, 1958 


) 


Description Federal Fund 
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) 
No. Description Federal Funds 
5 092(6417) "Social Behavior of Mentally Retarded $18,458 


Children in Public School and Insti- 
tution Environments," 
Syracuse University, Syracuse, N. Y. 
Dr. R. J. Capobianco 

1 December 1, 1956 - November 30, 1957 


096(6441) "Description and Evaluation of Longitudinal 14,900 
Development Among Elementary Children at 
Ferndale, Michigan." 
University of Michigan, Ann Arbor, Mich. 
Dr. W. A, Ketcham 
February 1, 1957 - January 30, 1958 


998(6443) "The Gifted Adolescent in the Classroom." 50,658 
University of Chicago, Chicago, Ill. 
Drs. J, W. Getzels and P, W. Jackson 
21 January 10, 1957 - June 30, 1959 
099(6450) "Social Adaptation of the Highly Intelligent 10,350 
Pupil." 
University of Michigan, Ann Arbor, Mich. 
Dr. A. Zander 
63 February 1, 1957 - September 15, 1957 
103(6425) "The Effectiveness of Special Day-Class 43,756 
Training Programs for Severely (Trainable) 
Mentally Retarded Children." 
George Peabody College for Teachers 
Nashville, Tenn, 
Dr. L. M. Dunn 
January 1, 1957 - June 30, 1958 


109(6439) "Study of the Effect of Special Day Training 49,414 
Classes for the Severely Retarded," 
The State of California for and on behalf 
of San Francisco State College, 

68 San Francisco, Cal. 

Dr. L. R. Cain 

I March 15, 1957 - June 30, 1958 


120(6451) "A Study of Social Climates in High Schools." 40,093 
University of Chicago, Chicago, Ill. 
| Dr. J. S. Coleman 
February 1, 1957 - March 31, 1959 
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Project No. Description Federal Funds 
127(6414) "A Comparative Study of the Performance $8,407 


of Intellectually Retarded and Normal 

Boys on Selected Tasks Involving 

Learning and Transfer of Learning." 

Syracuse University, Syracuse, N. Y. ‘ 
Dr. W. M. Cruickshank 
December 1, 1956 - November 30, 1957 


139(6906) "Study of Screening Procedures for Special 45,129 
Education Services to Mentally Retarded 
Children," 
Mississippi State Department of Education 
Jackson, Miss. 
Mr. W. R. Burris 
June 1, 1957 - May 31, 1959 


142(6899) "The Teaching of Phonemically and Ortho- 7,768 
graphically Analyzed Spelling Materials 
by an Automatic Mechanical Teaching Device." 
Harvard University, Cambridge, Mass. 
Dr. D. Porter 
July 1, 1957 - September 30, 1958 


144(6908) “A Comparison of the Educational Outcomes 165,000 
Under Single and Two-Track Plans for 
Educable Mentally Retarded Children." 
New York State Education Departaent 
Albany, 
Dr. J. W. Wrightstone 
May 1, 1957 - August 31, 1959 


a 145(6469) "Effects of a Comprehensive Opportunity 132,940 
™ “amon the Development of Educable 
tilly Retarded Children." 
a State Department of Public Instruction 
wes Moines, Iowa 
Drs. J. B. Stroud, L. L. Smith, and D. Lange 
February 15, 1957 - June 30, 1959 


146(6445) "A Comparison of Post-School Adjustments of 4,650 { 
Regular and Special Class Retarded Individuals 
Served in Lincoln and Omaha, Nebraska Public 
Schools." 
Nebraska State Department of Education 
Lincoln, Nebr. 
Dr. W. R. Carriker 
January 15, 1957 - July 31, 1957 


’ 
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Project No. Description Federal Funds 
148(6467) "The Development and Refinement and $117,000 


Testing of Tools, Descriptive Devices, 
and Analytical Methods for Measuring 
School Quality in Terms of Specific 
Educational Goals." 

New York State Education Department 
Albany, N. Y. 

Dr. D. H. Ross 

February 1, 1957 - April 30, 1958 


149(6435) "Critique of Research on Psychological 6,765 
and Educational Factors in Mental 
Retardation." 
University of Wisconsin, Madison, Wisc. 
Dr. J. C. Stanley 
February 1, 1957 - June 30, 1957 


150(6437) "Conditions Influencing Insight and Problem 22,626 
Solving Behavior in the Mentally Retarded." 
University of Wisconsin, Madison, Wisc. 
Dr. K. Jensen 
January 1, 1957 - June 30, 1959 


151(6436) "Perception of Symbols in Skill Learning 6,555 
by Mentally Retarded Children." 
University of Wisconsin, Madison, Wisc. 
Dr. V. E. Herrick 
January 1, 1957 - June 30, 1957 


152(6432) "Motor Characteristics of the Mentally 7,877 
Retarded," 
University of Wisconsin, Madison, Wisc. 
Dr. R. J. Francis 
February 1, 1957 - June 30, 1957 


153(6433) "An Analysis of Learning Efficiency in 50,306 
Arithmetic of Mentally Retarded Children 
in Comparison with Children of Average 
and High Intelligence." 
University of Wisconsin, Madison, Wisc. 
Dr. H. J. Klausmeier 
January 1, 1957 - June 30, 1959 


| 
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Project No. Description _ Federal Funds 
154(6434) "A Study of Emotional Reactions to $18,400 


Learning Situations as Related to the 

Learning Efficiency of Mentally Re- 

tarded Children." 

University of Wisconsin, Madison, Wisc. } 
Dr. T. A. Ringness 

January 1, 1957 - June 30, 1959 


155(6462) “Identification and Evaluation of Methods 31,327 
for Teaching Severely Retarded (Trainable) 
Children." 
George Peabody College for Teachers | 
Nashville, Tenn. 
Dr. Margaret Hudson 
February 15, 1957 - December 31, 1958 : 


156(6458) "Florida Study of Teacher Education: An 3,075 
Evaluation of the Pre-Service Program." 
University of Florida, Gainesville, Fla. 
Drs. J. B. White and J. T. Kelly 
February 1, 1957 - June 30, 1957 } 


157(6529) “How Mentally Handicapped Children Learn 591,186 
Under Classroom Conditions." 
Illinois State Department of Public | 
Instruction, Springfield, 
Dr. Frances A. Mullen 
March 1, 1957 - June 30, 1960 


159(6538) "Application of Mowrer's Autistic Theory 11,975 
to the Speech Habilitation of Mentally 
Retarded Pupils." 
Purdue University, Lafayette, Ind. 
Dr. M. D. Steer 
June 1, 1957 - May 31, 1958 


160( 6468) "A Study to Identify Factors Related to 13,065 
Withdrawal and Means of Increasing the 
Holding Power of Secondary Schools in Iowa." 
Iowa State Department of Public Instruction 
Des Moines, Iowa 
Drs. L. A. Van Dyke and K. B. Hoyt 
February 15, 1957 - June 30, 19538 


| 
| 
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Project No. 


Description Federal Funds 


162(6903) 


165(6904) 


166(OE#2) * 


167 (6444) 


168(6452) 


169(6442) 


“How Can Reading Be Taught to Educable 
Adolescents Who Have Not Learned to 

Read?" 

New Jersey State Board of Education for and 
on behalf of New Jersey State Teachers College 
of Newark, N. J. 

Dr. Ruth Boyle 

April 15, 1957 - June 30, 1959 


"A Study of the Relative Effectiveness of 
Different Approaches of Speech Training 
for Mentally Retarded Children." 

The State of California for and on behalf 
of San Francisco State College, 
San Francisco, Cal. 

Drs. Leon Lassers and Gordon Low 

March 15, 1957 - December 30, 1959 


"Factors Related to Application, Admission, 
Registration, and Persistence in College." 
Division of Higher Education, Office of Education 
Department of Health, Education, and Welfare 
Washington, D. C. 

Dr. E. V. Hollis 

January 1, 1957 - June 30, 1958 


"The Effect of Group Training of Four and Five 
Year Old Children Who Are Mentally Retarded." 
Teachers College, Columbia University 

New York, N. Y. 

Dr. M. H. Fouracre 

January 15, 1957 - December 31, 1961 


"An Evaluation of Educating Mentally Handi- 
capped Children in Special Classes and in 
Regular Classes." 

University of North Carolina 
Chapel Hill, N.C. 

Dr. Thelma G. Thurstone 
February 1, 1957 - June 30, 1959 


"An Exploratory Study of Factors Influencing 
Choice of College Teaching as a Career," 
University of Minnesota, Minneapolis, Minn. 
Drs. Ruth E. Eckert and J. E. Stecklein 
February 1, 1957 - November 1, 1957 


“Involves contracts with twenty participating institutions. 


$76,014 


76,103 


88,970 


600,452 


129,344 
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Project No. 


Description 


Federal Pung 


170(6460) 


171(6470) 


172(6447) 


173(6438) 


174 (6440) 


175(7146) 


176(6471) 


"Terminology and Concepts in Appraising the 
Mentally Retarded." 

Teachers ,College, Columbia University 

New York, N.Y. 

Dr. I. Lorge 

February 1, 1957 - June 30, 1958 


"An Exploratory Study of Educational, Social 
and Emotional Factors in the Education of 
Retarded Children in Georgia Public Schools." 
University of Georgia, Athens, Ga. 

Dr. S. Ainsworth 
July 1, 1957 - June 30, 1959 


“Comparative Investigation of Methods of 
Testing Auditory and Visual Acuity of 
Trainable Mentally Retarded Children." 
University of Texas, Austin, Texas 

Dr. W. G. Wolfe 

February 1, 1957 - September 30, 1959 


"An Experimental Study of the Admissions 
Interview in Teacher Education for Predicting 
Success in Teaching." 

University of Minnesota, Minneapolis, Minn. 
Dr. W. H. Edson 
January 1, 1957 - June 30, 1958 


"A Study of Factors Operative in the Selective 
Retention of Students in Teacher Education." 
University of Minnesota, Minneapolis, Minn. 
Dr. W. W. Cook 

January 1, 1957 - June 30, 1959 


"A Study of the Concerns and Rewards of Rearing 
Mentally Retarded Children." 

California State Department of Education 
Sacramento, Cal. 

Dr. E. P. Willenberg 

July 22, 1957 - December 30, 1959 


"Perceptual and Response Abilities of Mentally 
Retarded Children." 

Southern Illinois University, Carbondale, Ill. 
Dr. J. 0. Anderson 

March 30, 1957 - March 30, 1959 


$40, 000 


33,061 


37,565 


8,510 


64,716 


83, 876 


) 
| 


4 
ge 

| 

32,545 | 

| 

| 


) 
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Project No. 


Now 


178(6449) 


179( 6454) 


181(6453) 


183(6459) 


184(6539) 


185(7031) 


192(6912) 


Description 


Federal Funds 


"Study of Social Adequacy and of Social 
Failure of Mentally Retarded Youth in 
Wayne County, Michigan." 

Wayne State University, Detroit, Mich. 


Ds. J. J. Lee, T. G. Hegge, and Mr. Paul Voelker 


January 1, 1957 - June 30, 1959 


"Sociological and Educational Factors in the 
Etiology of Juvenile Delinquency," 

Syracuse University, Syracuse, N. Y. 

Dr. G. G. Stern 

February 1, 1957 - January 31, 1959 


"A Socio-Psychological Study of Acts of 
Vandalism in Schools." 

Syracuse University, Syracuse, N. Y. 
Dr. N. Goldman 

February 1, 1957 - January 31, 1959 


"Unconscious Factors in Career Motivation for 
Teaching." 

Syracuse University, Syracuse, N. Y. 

Dr. G. G. Stern 

February 1, 1957 - January 31, 1958 


"gtudy of the Communication Problems and Their 
Effect on the Learning Potential of the 
Mentally Retarded Child." 

Western Reserve University, Cleveland, Ohio 
Dr. Nancy E. Wood 

April 1, 1957 - December 31, 1959 


"Investigation of Mental Retardation and 
'Pseudo-Mental Retardation’ in Relation 
to Bilingual and Sub-Cultural Factors." 
Arizona State College, Tempe, Arizona 
Dr. W. Abraham 
June 6, 1957 - June 30, 1960 


"Comparative Study of ‘Day Class' vs. 
Institutionalized Educable Retardates,."' 
University of Minnesota, Minneapolis, Minn. 
Dr. M. C. Reynolds 
May 15, 1957 - June 30, 1960 


$86,918 


38,053 


42,804 


18, 032 


92,637 


96,699 


55,372 


| 
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Project No. 


Description 


200(7137) 


201(7155) 


208(7136) 


212(7153) 


214(6905) 


217(7151) 


221(7032) 


"Study of the Motivations of Youth for 
Leaving School." 

University of Chicago, Chicago, Ill. 
Dr. P. H. Bowman 

July 1, 1957 - June 30, 1959 


"Relationship of School Experiences to 
Delinquency." 

Wayne State University, Detroit, Mich. 
Dr. W. W. Wattenberg 

September 1, 1957 - June 30, 1959 


"Educational Motivation Patterns of Superior 
Students Whe Do and Who Do Not Achieve in 
High School." 

University of Chicago, Chicago, Ill. 

Dr. P. H. Bowman 

July 1, 1957 - June 30, 1959 


"The Development of Standard and Correlated 
Dimensions of Material-Components in School 
Construction." 

Texas Education Agency, Austin, Tex. 

Dr. L. R. Graham 

September 1, 1957 - June 30, 1960 


"Development of Criteria of Success in School 
Administration." 

Teachers College, Columbia University 

New York, N. Y. 

Dr. D. E. Griffiths 

May 1, 1957 - June 30, 1960 


"Personality Factors in the Development of 
Communication and Leadership Skills." 
Harvard University, Cambridge, Mass. 

Dr. J. B. Carroll 

September 1, 1957 - June 30, 1960 


"An Evaluation of Supervised Correspondence 
Study as a Means of Helping Relieve the 
Teacher Shortage." 


George Washington University, Washington, D.C. 


Dr. B. S. Root 
June 15, 1957 - March 14, 1958 


21,732 
10,523 
27,542 
245 
166,265 
261,000 
| 258 
? 
55,603 
255 
2,392 
26: 


) 
) 


523 


042 


265 


03 
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Description 


Federal Funds 


226(7138) 


244(7139) 


045(7140) 


247(6913) 


258(7257) 


259(7141) 


263(7135) 


"A Survey and Follow-Up Study of Educational 


Plans and Decisions in Relation to Aptitude 
Patterns, 

University of Pittsburgh, Pittsburgh, Pa. 
Dr. J. C. Flanagan 

July 1, 1957 - June 30, 1962 


‘The Identification and Measurement of 
Secondary School Homemaking Teachers ' 
Attitudes and Other Characteristics 
Associated with their Ability to Maintain 
Desirable Learning Situations." 

University of Minnesota, Minneapolis, Minn. 
Drs. Roxana R. Ford and C. J. Hoyt 

July 1, 1957 - June 30, 1960 


“Organization of the Study of Education." 
Leland Stanford Jr. University, Stanford, Cal. 
Dr. W. H. Cowley 

July 1, 1957 - June 30, 1959 


"A State-Wide Inquiry into: (a) Decisions of 
Youth About Education Beyond High School, 

(b) Factors Which Influence These Decisions." 
University of Wisconsin, Madison, Wisc. 

Dr. J. K. Little 

May 15, 1957 - August 31, 1958 


‘The Logical Structure of Teaching and the 
Development of Critical Thinking." 
University of Illinois, Urbana, Ill. 

Dr. B. O. Smith 

September 1, 1957 - August 31, 1962 


"Influence of Adolescents' Social Values on 
Personal Relations with Other Adolescents 
and with Teachers." 

Syracuse University, Syracuse, N. Y. 

Drs. E. F. Gardner and G. G. Thompson 

July 15, 1957 - June 30, 1962 


"Perception of Symbols in Skill Learning 

by Mentally Retarded, Gifted, and Normal 
Children." 

University of Wisconsin, Madison, Wisc. 

Drs. V. E. Herrick and T. L. Harris 

July 1, 1957 - June 30, 1961 


$114,050 


39,9 


co 


14,605 


26,990 


89, 893 


115,574 


71,689 
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) 
Project No. Description Federalimg 
266(7150) “Psychological Characteristics Underlying the $11,569 


Educability of the Mentally Retarded Child. 
I. Concept Formation and Transposition in 
Young Mentally Retarded and Nonaal Children," 
Purdue University, Lafayette, ind. 

Ds. W. E. Martin and A. H. Blum 

September 1, 1957 - August 31, 1953 


a 273(7255) ‘A Pilot Study in Developmental Guidance at 24, 000 
; the Elementary School Level.' 

Delaware State Board of Education 

Dover, Del. 

Dr. Martha M. Heffernen 

September 1, 1957 - August 31, 1961 4 


“4 274(7143) "Attitudes of High School Students as Related 12,087 | 
to Success in School."' 

. University of California, Berkeley, Cal. 

Dr. T. B. Edwards 

dig August 1, 1957 - July 31, 195% 


275(7142) “Problems of Adjustment of Indian and Non- 65,545 | 
Indian Children in the Public Elementary 
Schools of New Mexico, ' j 
University of New Mexico, Albuquerque, N. M. 
Dr. M. V. Zintz 
August 1, 1957 - July 31, 1960 


289(7154) "Verbal Learning Among Children with Reduced 58,078 
Hearing Acuity." 
Wayne State University, Detroit, Mich. 
Dr. J. H. Gaeth ’ 
September 1, 1957 - August 31, 1960 


297(7152) "The Identification and Classroom Behavior of 23,951 
Elementary School Children Each of Whom is 
Fe Gifted in at Least One of Five Different 
Characteristics.’ 
Hunter College, New York, N. Y. 
Drs. F. B. Davis and G. S. Lesser j 
: September 1, 1957 - August 31, 1959 


| 


| 
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) 


lta “project No- Description Federal Funds 
569 307(7289) “The Improvement of School Organization and $35,850 


Administration to Meet the Needs of Child- 
ren of Migrant Farm Workers." 

Colorado State Department of Education 
Denver, Colo. 

Dr. W. G. McDonough 

January 1, 1958 - December 31, 1960 


000 = 308(7144) ‘Community Understanding as a Factor in the 142,198 
Financial Support of Public Education." 
Leland Stanford. Jr. University 
Stanford, Cal. 
Dr. W. R. Odell 
August 1, 1957 - June 30, 1960 


087! 309(7147) "Effects of Population Trends and Social 19,665 
Change on Educational Institutions in 
the State of Washington." 
University of Washington, Seattle, Wash. 
Dr. C. F. Schmid 
September 1, 1957 - November 30, 1958 
545 
313(7283) "Identification of Mentally Retarded Children 23,400 
In Wyoming Through Objective State-Wide 
Screening." 
Wyoming State Board of Education 
Cheyenne, Wyo. 
Hon. Velma Linford 
3,078 | October 16, 1957 - October 16, 1958 


320(7286) "Identification and Development of Talent in 22,500 
Heterogeneously-Grouped Students in a General 
Education Program at the Secondary-School 
Level." 
3,951 Ohio State University, Columbus, Ohio 
Dr. P. R. Klohr 
January 1, 1958 - June 30, 1959 


324(7287) "Language Ability in the Middle Grades of 45,839 
) the Elementary School." 
University of California, Berkeley, Cal. 
Dr. W. Loban 
January 1, 1958 - December 31, 1960 
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Project No. Description 


330(7284) Career Conflicts in School Systems: 
A Comparative Study.’ 
University of Michigan, Ann Arbor,,.Mich. 
Drs. R.C. Angell, A. Hawley, and M. Janowitz 
December 1, 1957 - May 31, 1959 


332(7783) "Measurement of Educability of Severely 
Mentally Retarded Children." 
New York University, New York, N.Y. 
Drs. H. Newburger and Helen Schucman 
April 15, 1958 - April 14, 1959 


333(7283) “Development of Community Centered Programs 
in Junior Colleges.’ 
University of Texas, Austin, Texas 
Dr. J. W. Reynolds 
January 1, 1958 - June 30, 1959 


336(7665) “Investigation of the Use of Statistics 
in Counseling Students." 
Massachusetts Institute of Technology 
Cambridge, Mass. 
Mr. R. E. Hewes 
January 1, 1958 - June 30, 1959 


341(7667) "The Development of Fiscal Relationships 
of State Departments of Education.” 
American University, Washington, D.C. 
Dr. S. E. Burr, Jr. 
February 1, 1958 - September 30, 1958 


348(7666) ‘Personality Changes Associated with a 
College Education." 
California State Department of Education 
for and on behalf of San Jose State College 
San Jose, Cal. 
Dr. W. T. Plant 
February 1, 1958 - September 30, 1962 


352(7285) "Characteristics of Teacher Behavior and 
Competency Related to the Achievement of 
Different Kinds of Children in Several 
Elementary Grades." 
Brooklyn College, Brooklyn, N. Y. 
Dr. L. M. Heil 
February 1, 1958 - January 31, 1960 


Fede = 
eral Fat 
$7,810 | 35 


29, 843 
49,163 


4,571 


10,120 


16,964’ 


| 

3 

{ 

| 

32,200 


al Fiat roject No. 


» 843 


163 


, 120 


SCIENTIFIC MANPOWER AND EDUCATION 


269 


Description 


Federal Funds 


 353(7777) 


365(7774) 


367(7782) 


968(7781) 


| 371(7788) 


) 
| 


| 372(7668) 


375(7776) 


"Development of Means for the Assessment of 
the Quality of Teaching in the Elementary 
Schools." 

University of Utah, Salt Lake City, Utah 
Dr. Marie M. Hughes 
April 1, 1958 - June 30, 1959 


"A Study of the Modification of Parental 
Attitudes Toward and Understanding of 
Mentally Retarded Children." 

University of Minnesota, Minneapolis, Minn. 
Dr. D. B. Harris 

April 1, 1958 - August 31, 1959 


"A Study of the Interests of Children 
and Youth." 

Northwestern University, Evanston, I1l. 
Dr. P. A. Witty 

June 15, 1958 - December 15, 1959 


"Differences Between Good and Poor Problem 
Solvers." 

University of Pennsylvania 

Philadelphia, Pa. 

Dr. M. W. Tate 

April 15, 1958 - August 15, 1959 


"Role of the Teacher and Occupational Choice." 
University of Kansas City 

Kansas City, Mo. 

Dr. B. J. Biddl- 

July 1, 1958 - august 31, 1960 


"Critical Thinking, Attitudes, and Values 
in Higher Education." 

Michigan State University 

East Lansing, Mich. 

Mr. P. L. Dressel 

April 1, 1958 - September 30, 1959 


"Long-Term Study of Educational Effectiveness 
of Newly Formed Centralized School Districts 
in Rural Areas." 

University of Wisconsin, Madison, Wisc. 
Dr. B. W. Kreitlow 
April 1, 1958 - June 30, 1961 


41502 O—59—_18 


$37,570 


21,735 


13, 800 


10,051 


39,100 


26,749 


70,777 
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Project No. 


Description 


377(7789) 


378(8023) 


379(7787) 


382(7778) 


385(77 84) 


387(7775) 


390(7670) 


"Relationship of Self-Concept to Beginning 
Achievement in Reading." 

Wayne State University, Detroit, Mich. 
Dr. W. W. Wattenberg 

July 1, 1958 - June 30, 1962 


"Studies of College Environments.’ 
Syracuse University, Syracuse, N. Y. 
Drs. C. R. Pace and G. G. Stern 
July 1, 1958 - June 30, 1960 


"The Specialization of Attitudes as Related 
to Academic Success at Varying Academic 
Levels." 

University of California, Berkeley, Cal. 
Dr. T. B. Edwards ; 
August 1, 1958 - June 30, 1961 


‘Development of a Program for Educable 
Mentally Retarded Children in Rural Schools." 
Maine State Department of Education 

Augusta, Maine 

Mr. P. A. Annas 

April 1, 1958 - September 30, 1959 


"Vocational Education in Public Schools as 

Related to Social, Economic, and Technical 

Trends ."' 

Purdue University, Lafayette, Ind. 

Drs. F. J. Woerdehoff, N. J. Nelson, and 
J. K. Coster 

June 1, 1958 - November 30, 1959 


"A Study of Cognitive Development and 
Performance in Children with Normal 

and Defective Hearing." 

University of Minnesota, Minneapolis, Minn, 
Dr. Mildred C. Templin 

April 1, 1958 - September 30, 1962 


"Achievement Motivation in Normal and Mentally 
Retarded High School Children." 

Washington University, St. Louis, Mo. 

Drs. R. deCharms and T. E. Jordan 

March 15, 1955 - January 15, 1959 


Federal 


65,108 
47,296 
40 
) 
29,659 
) 40 
22,227 
40 
62,952 40 
3,3% 
41 


| 
& 
| 
| 
| 


» 108 
| 397(7821) 

,296 


659 


227 


952 


394 
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| 


Description 


Federal Funds 


401(7785) 
) 


403(7672) 
{ 


407(7780) 


408(7779) 


412(7669) 


"The Identification of Gifted Elementary 
School Children with Exceptional 
Scientific Talent." 

Hunter College, New York, N. Y. 

Drs. F. B. Davis and G. S. Lesser 

July 1, 1958 - March 31, 1960 


"The Effects of Direct and Indirect Teacher 
Influence on Learning." 

University of Minnesota, Minneapolis, Minn. 
Dr. Ned A. Flanders 

July 1, 1958 - September 30, 1960 


"Effect of Migrant Farm Labor on the 
Education of Children," 

Southern Illinois University 
Carbondale, Ill. 

Dr. M. S. Brooks 

May 1, 1958 - June 30, 1959 


"A Project in the Teaching and Development 
of an Integrated Physics-Algebra Course 
at the Ninth Grade Level." 

Washington University, St. Louis, Mo. 

Dr. A. Calandra 
April 1, 1958 - March 31, 1959 


"Adapting Instruction to the Learning Needs 
of Children in the Intermediate Grades," 
Boston University, Boston, Mass. 

Dr. D. D. Durrell 

May 1, 1958 - October 31, 1959 


"A Preliminary Exploration of Factors 
Associated with School Holding Power 

for Educable Mentally Retarded Adolescents," 
Division of Public Schools of the State 

of Missouri, Kansas City, Mo. 

Dr. C. J. Baer 
April 1, 1958 - January 31, 1961 


"Relation of Occupational Aspiration to Edu- 
cational, Social, and Psychological Factors." 
Michigan State University 
East Lansing, Mich. 

Dr. A. O. Haller 
March 1, 1958 - February 28, 1961 


$23,431 


34,595 


4,830 


12,995 


26,680 


37,474 


14,662 


| 

|_| 
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Project No. 


Descriptiou 


Federal Fat 


416(8025) 


418(7793) 


419(7790) 


423(7671) 


424(7773) 


428(7786) 


436( 8026) 


"Study of the Effect of Special Day Training 


Classes for the Severely Mentally Retarded, 


The State of California for and on behalf 
of San Francisco State College 

San Francisco, Cal. 

Dr. L. F. Cain 

July 1, 1955 - June 30, 1959 


‘The Measurement of Sensory Thresholds 

in Exceptional Children," 

The University of Houston, Houston, Tex. 
Drs. L. Meyerson and J. L. Michael 

June 1, 1958 - November 30, 1959 


"Problem Solving Performance of Elementary 
School Teachers on Professional Criteria." 
Indiana University, Bloomington, Ind, 

Dr. N. A. Fattu 
July 1, 1958 - June 30, 1960 


"Effects of Special Training on the Achieve- 
ment and Adjustment of Gifted Children." 
Iowa State Department of Public Instruction 
Des Moines, Iowa 
Drs. T. A. Lamke and A. J. Looby 
March 15, 1958 - June 30, 1959 


"An Experiment in Teaching Topographical 
Orientation and Spatial Organization to 
Congenitally Blind Children." 

Boston University, Boston, Mass. 

Dr. R. Garry 

April 1, 1958 - September 30, 1959 


"Development of Educational Methods for 
Different Types of Students." 

The University of Chicago, Chicago, Ill. 
Dr. H. A. Thelen 

July 1, 1958 - August 31, 1960 


“Career Development of Scientists ~- An Over- 
lapping Longitudinal Study." 

Harvard University, Cambridge, Mass. 

Mr. W. W. Cooley 

July 1, 1958 - June 30, 1963 


Fung, 


$69,903 


27,376 


43,470 


44,150 


7,130 


43,947 


121,677 


| 
| 
4 

| 

| | 


470 


150 


130 


947 


677 
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project No. 


Description 


Federal Funds 


438(8136) 


(8029 ) 


451( 8027) 


453(8131) 


454( 8024) 


457(7795) 


458(80?8) 


"The Influence of Different Types of Public 
Higher Institutions on College Attendance 
from Varying Socio-Economic and Ability 
Levels," 

University of California, Berkeley, Cal. 
Dr. T. R. McConnell 
October 1, 1958 - September 30, 1959 


"Measured Needs of Teachers and Their Behavior 
in the Classroom,"' 

The University of Utah, Salt Lake City, Utah 
Dr. R. M. W. Travers 

October 1, 1958 - September 30, 1961 


"The Influence of Teachers and Peers on 
Aspirations of Youth." 

University of Michigan, Ann Arbor, Mich. 
Dr. A. Zander 

September 1, 19538 - August 31, 1960 


"An Analysis of Some Necessary Qualities of 
Effective Teachers. 

The University of Arkansas, Fayetteville, Ark. 
Dr. J. Schmid 

January 20, 1959 - January 19, 1962 


“The Development of a Conceptual System for 
Dealing with Problems of Curriculum and 
Instruction," 

The University of Chicago, Chicago, Ill. 
Dr. J. I. Goodlad 

July 1, 1958 - June 30, 1960 


"Late School Entrance and Children's Adjustment." 


Florida State University, Tallahassee, Fla. 
Drs. W. D. Smith and J. A. Demming 
June 16, 1958 - September 15, 1958 


"A Study of Factors Involved in the Identi- 
fication and Encouragement of Unusual 
Academic Talent Among Underprivileged 
Populations." 

Atlanta University, Atlanta, Ga. 

Dr. H. M. Bond 
September 1, 1958 - August 31, 1960 


$37,263 


57, 892 


32,177 


24,725 


32,718 


1,455 


31,3% 


| 
| 
| 
| 
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PROJECTS UNDER CONTRACT (COOPERATIVE RESEARCH PROGRAM) 


Project No. 


Description 


469(8143) 


470(7794) 


473(7792) 


477(8135) 


485(8030) 


489(8132) 


"Evaluation of Laboratory Human Relations 
for Classroom Teachers." 

Vanderbilt University, Nashville, Tenn. 
Drs. R. S. Soar and N. D. Bowers 
December 1, 1958 - January 31, 1961 


"Studies of the Effects of Systematic 
Variations of Certain Conditions Related 

to Learning. I. Conditions of Reinforcement." 
Syracuse University, Syracuse, N. Y. 

Dr. Kathryn A. Blake 

June 1, 1958 - September 30, 1959 


"A Study of the Relationship Between the 
Observed Classroom Behaviors of Elementary 
Student Teachers, Predictors of Those 
Behaviors, and Ratings by Supervisors."’ 
University of Minnesota, Minneapolis, Minn. 
Dr. R. E. Wilk 
June 1, 1958 - September 15, 1959 


"Teaching Language Arts to the Non-English 
Speaking Children of Guam.’ 

The Government of Guam, through and for 
the Department of Education, in behalf 


of the Territorial College of Guam, Agana, Guam 


Dr. J. G. Cooper 
October 16, 1958 - October 15, 1961 


"Factors Which Influence Decisions of Youth 
About Education Beyond High School: 
Follow-up Studies." 

The University of Wisconsin, Madison, Wisc. 
Dr. J. K. Little 

September 1, 1958 - August 31, 1959 


"Effectiveness of Centralized Library Service 
in Elementary Schools (Phase I)."' 

Rutgers University, New Brunswick, N. J. 

Dr. Mary V. Gaver 

January 1, 1959 - June 30, 1960 


Federal Fung 


$24 , 682 


31,508 


31,763 


26,910 


14,789 


25,535 


4s 


5 


| 

| 

5 
5 

| 

5 
| 
} 

| 
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Froject No. Description Federal Funds 


492(8139) "An Assessment of Behavioral and Academic $18,708 
Implications of Hearing Loss Among School 
Children," 

i Purdue University, Lafayette, Ind. 

Drs. M. D. Steer, T. D. Hanley, 

G. Shaffer, and Frances Patton 

i February 1, 1959 - July 31, 1960 


al Fung 


» 682 


A Psycholinguistic Analysis of Visual 
Comnunication,.' 
University of Southern California 
Los Angeles, Cal. 

Dr. E. L. Lowell 

f January 1, 1959 - June 30, 1960 


1308 | 502(8170° "Education of the Aurally Handicapped: 29,700 


»763 
507(8133 "A Socio-Psychological Study of Conformity 16,497 
and Deviation Among Adolescents," 
| State University of Iowa, Iowa City, Iowa 
Dr. A. J. Reiss, Jr. 
October 1, 1958 - October 31, 1959 


509(8141) "The Use of Test Results." 35,850 
University of Illinois, Urbana, I1l. 
Dr. J. T. Hastings 
December 1, 1958 - August 31, 1960 


910 


510( 8169) "Late School Entrance, Social Acceptance, and 8,395 
and Children's School Achievement." 
Florida State University 
| Tallahassee, Fla. 
Dr. W. D. Smith 
? January 1, 1959 - October 31, 1959 


' §25(8134) "A Survey of Educational Research and an 42,550 
Appraisal by Scientists from Other Fields." 
Indiana University, Bloomington, Ind. 
Dr. N. A. Fattu 
) 535 October 1, 1958 - December 31, 1959 


} 526(8168) "The Status of Schoolboys and School Leavers as 22,142 
Factors in Their Friendship Changes." 
Rutgers University, New Brunswick, N. J. 
Dr. J. Toby 
January 1, 1959 - August 31, 1961 
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Project No. 


Description 


Federal Fung | 


532(8166) 


542 (8138) 


550(8144) 


551(8145) 


554 (8167) 


561(8171) 


‘How State Legislators View the Problem of 


School Needs," 

Michigan State University, East Lansing, Mich. 
Dr. L. C. Ferguson 

January 1, 1959 - August 31, 1959 


“Relationships Between Achievement in High 


School, College, and Occupation: A Follow- 
Up Study." 

The University of Chicago, Chicago, Ill. 
Drs. A. Davis and R. D. Hess 

November 1, 1958 - October 31, 1961 


‘Contract Correcting - The Use of Lay 


Readers to Assist High School English 
Teachers in Grading Compositions." 
Harvard University, Cambridge, Mass. 
Dr. E. H. Sauer 

December 1, 1958 - june 30, 1961 


Teaching High School Students a Critical 
Approach to Contemporary National Issues," 
Harvard University, Cambridge, Mass. 

Dr. D. W. Oliver 

December 1, 1958 - June 30, 1962 


The Perception of Music Symbols in Music 
Reading by Normal Children and by Children 
Gifted Musically." 

The University of Wisconsin, Madison, Wisc. 
Dr. R. G. Petzold 

January 1, 1959 - June 30, 1959 


The Language Used by Elementary School 
Children and Its Relationship to the 
Language of Reading Textbooks and the 
Quality of Children's Reading Skill." 
Indiana University, Bloomington, Ind, 
Dr. Ruth G. Strickland 

February 1, 1959 - January 31, 1962 


$14,347 


89,010 


20,181 


61,5% 


6,142 


77, 096 


— 


pre 


|| 

| | 
| 
| | 
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Funds | 
project No. Description Federal Funds 
| 562(8142) "College Student Images of a Selected Group $5,302 
| of Professions and Occupations.' 
Wesleyan University, Middletown, Conn, 
Drs. D. D. O'Dowd and D. C. Beardslee 
December 1, 1958 - September 30, 1959 
10 
566( 8440) "The Identification, Development and 150,305 
| Utilization of Human Talents." 
The University of Pittsburgh, Pittsburgh, Pa. 
Dr. J. C. Flanagan 
December 1, 1955 - November 30, 1960 
| 


) 
| 
| 
| 
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APPENDIX A December 3], 1954, 


Category Index 


Mental Retardation (54) 


*014 *092 154 178 
015 103 155 184 
018 *109 157 185 
*019 *127 *159 192 
026 139 162 263 
043 144 165 266 
055 145 167 313 
076 *146 168 332 
078 *149 170 365 
*081 150 171 382 } 
*082 *151 172 390 
090 *152 175 408 | 
*091 153 176 416 
418 
470 


Special Abilities (18) 


*052 368 
098 379 
*099 392 
208 423 
226 436 
273 458 
*274 542 
297 554 
320 566 


Juvenile Delinquency (6) 


*012 201 
179 507 
181 526 


Retention (10) 


*008 200 
025 *247 
037 336 

*160 438 
166 485 


School Organization and Administration (7) 


148 309 532 | 
275 341 
308 375 


*Completed project 


| 
| 
4 | 
| 


Ly 1953 | 


— 
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#096 
120 
142 
217 

#221 
245 
259 
289 


Completed project 


Category Index 


Staffing (20) 


244 
258 
352 
353 
371 
397 
419 
453 
476 
550 


School Construction (1) 


212 


Vocational Education (1) 


385 


Population Mobility (5) 


042 
307 
401 


324 
330 
333 
348 
367 
372 
377 
378 
387 
403 


#457 
510 


Other Aspects (37) 


407 
412 


492 
502 
509 
525 
551 
561 
562 


279 


*039 
047 
048 
065 
*156 
*169 
*173 
174 
*183 
214 
) 
| 
j 
009 
| 
424 
P 428 
444 
451 
454 
469 
477 
489 
4 
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APPENDIX B 


GEOGRAPHIC DISTRIBUTION OF RESEARCH SUPPORT 
UNDER THE TERMS OF PUBLIC LAW 531 
AS OF DECEMBER 31, 1958 


No. of Federal Funds 
State Contracts* Amount Per Cent } 
GRAND TOTAL... 178 $7,553,063 100,9 


Alabama 


Arizona 1 96,699 13 
California 12 606 , 088 8.0 
Delaware .. eee 1 24,000 3 
Dastrict of Columbia ... 3 28,682 h 
Kansas see eevee l 21,450 | 
Kentucky .... 1 2,300 
Maryland .... 2,000 | 
Massachusetts ......- 12 341, 624 4,5 
New Mexico 65,545 
NewYork . 29 1,991,460 26.4 
l 10,290 al 
Pennsylvania 7 307,506 4,1 


3 
| 
at 
: 
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f 


No. of Federal Funds 
state Contracts Amount Per Cent 
th Dakota 4 - -<-- e 
| merce cee 7 $147 ,489 2.0 
Utah © 8 2 95,462 1.3 
West Virginia ere @ @ 


*Project No. 166 involves contracts with twenty participating institutions. 
District of Columbia allocation includes funds for administrative expenses 


on this project. 


Cent 
100,0 
+4 
1,3 
8.0 
el 
9 
49 | 
3,6 | | 
2.3 
+03 
4 
+03 
4,5 
3,9 
1,2 
1,6 
26.4 
1,/ 
2.0 
4,1 
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C 


INSTITUTLOiIS AND ACLIICIES CONDUCTING RESEARCH UNDER P. L. 531 


(July 1, 1956 - December 31, 1958) 


Location 


Project No, 


ALASKA 


University of Alasia, College ... 
ARIZONA 

Arizona State College, Tempe 
ARKANSAS 


Southern State College, Magnolia ....... 
University of Arkansas, Fayetteville ..... 


CALIFORNIA 
San Francisco State College, San Francisco . . 
San Jose State College, San Jose ......2-e 
Stanford University, Stanford 
State Department of Education, Sacramento .. 
University of California, Berkeley ..... 
University of Southern California, Los Angeles 
COLORADO 
State Department of Education, Denver .... 
ICUT 


University of Connecticut, Storrs ...... 
Wesleyan University, Middletown ....... 


DELAWARE 


State Department of Puvlic Instruction, Dover 


DISTRICT OF COLUMBIA 


(mavereity .. 2+ ce e 
George Washington University . 
Georgetown University 


Oll 
185 


008 
453 


109, 165, 416 
348 


245, 308 

175 

274, 324, 379, 43 
502 


307 


166 
562 


273 


341 
221 
166 
166 


| 
¢ . 
3 
t 
| 
} 
f 
| 
ig 
} 
: 
; 
= 


16 


19, 43 
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Location 


Project No. 


FLORIDA 


Florida State University, Tallahassee .... 
University of Florida, Gainesville ...... 


GEORGIA 


Georgia Institute of Technology, Atlanta... 
University of Georgia, Athens ......e+e-e 


ILLINOIS 


Northwestern University, Evanston ...... 
Southern Illinois University, Carbondale .. . 
State Department of Public Instruction, 

University of Chicago, Chicago .....e.» 


INDIANA 


Indiana University, Bloomington ......-. 

Purdue University, Lafayette ......ee-e 
10WA 

Iowa State Teachers College, Cedar Falls ... 

State Department of Public Instruction, 

State University of Iowa, Iowa City ..... 
KANSAS 

State Department of Public Instruction, Topeka 
KENTUCKY 

MAINE 


State Department of Education, Augusta... . 


457, 510 
156 


176, 401 


098, 120, 200, 208, 
428, 454, 542 


037, 039, 166, 419, 


159, 266, 385, 492 


145, 160, 507 


055 


166 


382 


e 
| 
458 
4 . 367 
258, 509 
525, 561 
166 
. 145 
| 
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Location Project No. 


MARYLAND 
State Teachers College, Towson .......4-+-e 166 
MASSACHUSETTS 


Boston University, Boston ... +++ ++ «+ + O14, O15, 407, 

Harvard University, Cambridge ....... +. 142, 217, 436, 559 
551 

Massachusetts Institute of Technology, Cambridge 166, 336 

Regis College, Weston ..... +++ « O52 


MICHIGAN 
Eastern Michigan College, Ypsilanti ...... 166 | 
Michigan State University, East Lansing ... . 372, 412, 532 
University of Michigan, Ann Arbor ..... . +. 096, 099, 330, 4s | 
Wayne State University, Detroit ....... 166, 178, 201, 28, 


377 
Western Michigan University, Kalamazoo ..... 042 


MINNESOTA 


University of Minnesota, Minneapolis ..... . 169, 173, 174, 19 
244, 365, 387, 39), 


473 
MISSISSIPPI 
State Department of Education, Jackson ..... 139 
MISSOURI 


State Department of Education, Jefferson City . 408 

University of Kansas City, Kansas City ..... 371 

Washington University, St. Louis ........ 390, 403 
NEBRASKA 

State Department of Education, Lincoln ..... 146 \ 
NEW_JERSEY 


New Jersey State Teachers College, Newark ... 162 
Rutgers University, New Brunswick ....... 489, 526 


j 
| 
‘ 
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| 3 Location Project No. 
MEXICO 
University of New Mexico, Albuquerque ..... 275 
NEW YORK 
7, 4% Brooklyn College, Brooklyn ........++ 352 
86, 554 Colgate University, Hamilton. ......... 166 
man Work University, New York Jae 
State Education Department, Albany ....... 144, 148 
: Syracuse University, Syracuse ... +++ +. . O18, 019, 047, 048, 
078, 081, 082, 090, 
2 } 091, 092, 127, 179, 
0, 45) 181, 183, 259, 378, 
1, 28, 470 
Teachers College, Columbia University, New York 167, 170, 214 
NORTH CAROLINA 
4 1M University of North Carolina, Chapel Hill ... 168 
7, 397, 10 


Bowling Green State University, Bowling Green . 166 
Ohio State University, Columbus ....... . 043, 320 
Western Reserve University, Cleveland ..... 184 


| OREGON 

Southern Oregon College, Ashland ........ Qu9 
PENNSYLVANIA 

Gettysburg College, Gettysburg .......2.-. 166 

Pennsylvania State University, University Park . 065, 166 
Temple University, Philadelphia ........ 166 


} University of Pennsylvania, Philadelphia .... 368 
University of Pittsburgh, Pittsburgh ..... . 226, 566 


TENNESSEE 
Carson-Newman College, Jefferson City ..... 166 
George Peabody College for Teachers, Nashville . 076, 103, 155 
University of Tennessee, Knoxville ....... 166 
Vanderbilt University, Nashville ....... . 012, 469 


{ 41502 


i 
‘ 
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Location 


Project No, 


TEXAS. 
Texas Education Agency, Austin. 


University of Houston, Houston 
University of Texas, Austin ....+-e+-e-s 


UTAH 
University of Utah, Salt Lake City ..... 
INIA 


Mary Washington College of the University of 
Virginia, Fredericksburg ....++-s 


WASHINGTON 
University of Washington, Seattle ..... 
WISCONSIN 


University of Wisconsin, Madison ..... . 


WYOMING 


State Department of Education, Cheyenne . . 


GUAM 
Territorial College of Guam, Agana ..... 


212 
418 
025, 026, 172, 333 


353, 444 


166 


309 


149, 150, 151, 152, 
153, 154, 247, 263, 
375, 485, 554 


313 


477 


. . 
. 
= |_| 
} 
. 
) 
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72, 333 
For 
Further Information 
Write or Phone 
COOPERATIVE RESEARCH PROGRAM 
OFFICE OF EDUCATION 
U. S. DEPARTMENT OF HEALTH, 
EDUCATION AND WELFARE 
WASHINGTON 25, D. C. 
51, 152, 
47, 263, 


Program Staff 


Dr. Roy M. Hall 
Assistant Commissioner for Research 


Dr. Walter Adamson Dr. William Asher 
Senior Research Coordinator Research Coordinator 
Dr. David L. Clark Miss Alice Y. Scates 


Research Coordinator Research Analyst 


| 
| 


SCIENTIFIC MANPOWER AND EDUCATION 


U. S. DEPARTMENT OF 
HEALTH, EDUCATION, AND WELFARE 
Office of Education 


Cooperative Research Program 
ROJECTS UNDER CONTRACT 


January 1 - March 31, 1959 


Project No. 


Description Federal Pund; 


131(8178) 


495(8173) 


499(8177) 


503(8174) 


“Construction of a General Ability Group $19,090 
Test for Puerto Rican Students in Ele- 

mentary and Secondary Schools." 

University of Puerto Rico 

Hato Rey, Puerto Rico 

Dr. P. Roca 


February 15, 1959 - August 14, 1960 


"Motivation of Speech and Hearing Handi- 4,185 
capped Children." 

The Pennsylvania State University 

University Park, Pa. 

Dr. B. M. Siegenthaler 

February 1, 1959 - June 30, 1960 


"Effects and Interactions of Auditory and 5,833 


Visual Cues Utilized in Oral Communicazion.“ 
University of Oklahoma 

Norman, Okla. 

Dr. J. W. Keys 

February 1, 1959 - January 31, 1960 


"An Analysis of the Factors Related to the 6,000 
Motivation and Achievement of Students in 


Science Courses in the Junior and Senior 
High School." 

Western Michigan University 

Kalamazoo, Mich. 

Dr. G. G. Mallinson 

February 1, 1959 - August 31, 1963 


288 
} 
P 
SUPPLEMENT 
4 


185 


833 
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289 


Project No. 


Description 


Federal Funds 


512(8175) 


§13(8172) 


538(8176) 


570(8183) 


573( 8190) 


574(8189) 


578(8182) 


"The Pedagogical Significance of Unconscious 
Factors in Career Motivation for Teaching.” 
Syracuse University, Syracuse, N. Y. 

Drs. G.G. Stern and J.M. Masling 
February 1, 1959 - September 30, 1960 


"A Comparative Study of the Speech Responses 
and Social Ages of Two Selected Groups of 
Educable Mental Retardates." 

Grambling College, Grambling, La. 
Dr. Mamie L. Thompson Wilson 
February 1, 1959 - January 31, 1960 


“Significant Differences in the Substrata 
Factor Patterns Which Underlie Reading 
Ability in Known-Groups at the High 
School Level." 

The University of California, Berkeley, Cal. 
Dr. J. A. Holmes 
February 1, 1959 - January 31, 1960 


“Pupil Expectations of Teacher Leadership 
Behavior." 

Washington University, St. Louis, Mo. 
Dr. L. M. Smith 

March 15, 1959 - January 15, 1960 


“The Effect of TV Instruction on Individual 
Learning Curves." 

The University of Nebraska, Lincoln, Nebr. 
Dr. R. E. Stake 

April 15, 1959 - November 15, 1959 


"Characteristics of Men Who Have Remained In 
and Those Who Have Left Teaching." 


Teachers College, Columbia University 

New York, N. Y. 

Drs, Elizabeth P. Hagen and R. L. Thorndike 
April 1, 1959 - June 30, 1960 


“Responses of Bright, Normal, and Retarded 
Children to Learning Tasks." 

Southern Illinois University 

Carbondale, [1l. 

Drs. L. F. Malpass and N. A. Carrier 
April 1, 1959 - March 31, 1961 


$42,767 


3,245 


30,000 


3,680 


2,415 


15,884 


33,248 


290 


SCIENTIFIC MANPOWER AND EDUCATION 


Project No. 


608(8187) 


613( 8188) 


614(8180) 


623(8185) 


629( 8186) 


637( 8192) 


Description funds 
ption Federal Funds 


"The Effectiveness of Homogeneous and 
Heterogeneous Ability Grouping in Ninth 

Grade English Classes with Slow, Average, 

and Superior Students." 

Michigan State University, East Lansing, Mich. 
Dr. Elizabeth M. Drews 

March 15, 1959 - March 15, 1961 


"The Teenager's Conception of Mental Illness.” 
Purdue University, Lafayette, Ind. 

Dr. E. J. Asher 

March 15, 1959 - September 15, 1959 


“Effects of Special Training on the 
Achievement and Adjustment of Gifted 
Children." 

Iowa State Teachers College 
Cedar Falls, Lowa 

Drs. T. A. Lamke and A. J. Looby 
March 15, 1959 - August 31, 1960 


"The Extent to Which Group Counseling Improves 
the Academic and Personal Adjustment of 
Underachieving Gifted Adolescents." 
University of Illinois, Urbana, I11. 

Drs. M. M. Ohlsen and F. C. Proff 
March 15, 1959 - June 30, 1960 


"The Development of a Research Design to 
Investigate the Functional Understandings 

of Technicians as Bases for Curriculum 
Planning in Technical Education." 

Michigan State University, East Lansing, Mich. 
Dr. G. L. Brandon 

April 1, 1959 = March 31, 1960 


“An Empirical Investigation of the Effects of 
Non-normality upon the Sampling Distribution 
of the Product Moment Correlation Coefficient." 
George Peabody College fer Teachers 
Nashville, Tenn. 

Dr. R. C. Norris 
April 1, 1959 - March 15, 1960 


$26,166 


6,026 


46,754 


24,593 


11,489 


12,075 


4 
' 
\ 
7 ' 


93 


175 
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PROJECTS UNDER CONTRACT (COOPERATIVE RESEARCH PROGRAM) 


Project No- Description Federal Funds 


640( 8184) “Facilities and Equipment Presently Available $46,621 
for Teaching Science in the High Schools." 
The University of Toledo, Toledo, Ohio 
Dr. A. N. Solberg 
March 15, 1959 = December 15, 1959 


642(8181) "An Evaluative Study of Psychological Research 9,254 
on the Teaching of Mathematics." 
Washington University, St. Louis, Mo. 
Dr. P. H. DuBois 
March 15, 1959 - June 30, 1959 


647(819 3) “Analysis of the Curricular Offerings in 25,116 
Several Independent Liberal Arts Colleges." 
Teachers College, Columbia University 
New York, N. Y. 
Dr. E. J. McGrath 
July 1, 1959 - June 30, 1960 


649(8191) "Speech Pathology and Audiology Programs in 48,228 
Elementary and Secondary Schools: A National 
Survey of Current Status and Problems." 
Purdue University, Lafayette, Ind. 
Dr. M. D. Steer 
April 1, 1959 - March 31, 1961 
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Mental Retardation: (56) 


Completed Projects: 


In Progress: 


Special Abilities:(21) 
Completed Projects: 


In Progress: 


Juvenile Delinquency: (6) 
Completed Project: 


In Progress: 
Retention: (10) 
Completed Projects: 


In Progress: 


MANPOWER AND EDUCATION 


Category Index 


014, 
149, 


015, 
139, 
167, 


185, 
416, 


052, 


098, 
423, 


012. 


179, 


008, 


025, 


181, 


160, 


081, 082, 
152, 155, 
026, 043, 
145, 150, 
170, 171, 


263, 266, 
470, 513, 


274, 


226, 273, 
458, 503, 


201, 507, 


247. 


166, 200, 


School Organization and Administration: (10) 


Completed Project: 

In Progress: 
Staffing: (22) 

Completed Projects: 


In Progress: 


School Construction: (1) 


In Progress: 


148. 
275, 


039, 


047, 


212. 


308, 


156, 


397, 


309, 341, 


169, 173, 


065, 174, 
419, 453, 


297, 
542, 


526. 


375, 


183, 


214, 
473, 


320, 
554, 


438, 


532, 


244, 
512, 


109, 127, 146, 


078, 090, 103, 
157, 162, 165, 
176, 178, 18, 
365, 382, 408, 


368, 379, 392, 
566, 614, 623, 


485. 
570, 608, 647, 


258, 352, 353, 
550, 574. 


151, 159, 390. 
018, 055, 076, 
144, 153, 154, 
r 168, 172, 175, 
192, 313, 332, 
| 418, 578. 
436, 
S037, 336, 
371, 
j 


SCIENTIFIC 
vocational Education: (2) 


In Progress: 


population Mobility: (5) 


146, 
Completed Project: 
103, Ss: 
, 165, In Progre 
184, 
Aspects: (47) 
a 408, Other 
Completed Projects: 
In Progress: 
392, 
623, 


}, 647, 
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385, 629. 


457. 


042, 307, 401, 


096, 221. 

009, O11, 120, 
324, 330, 333, 
403, 407, 412, 
477, 489, 492, 
551, 561, 562, 


293 


510. 


131, 142, 217, 245, 259, 289, 
348, 367, 372, 377, 378, 387, 
424, 428, 444, 451, 454, 469, 
495, 499, 502, 509, 525, 538, 
573, 613, 637, 640, 642, 649. 
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GEOGRAPHIC DISTRIBUTION OF RESEARCH SUPPORT 
UNDER THE TERMS OF PUBLIC LAW 531 


State 
GRAND TOTAL 


Alabama 
Alaska . 
Arizora 
Arkansas 
California . 
Celorado .. 
Connecticut 
i Delaware .. 
4 District of Columbia 
Florida . 
Georgia . 
Idaho .. 
Illinois . 


Indiana 
Iowa .. 
Kansas . 
Kentucky . 
Louisiana 
Maine .. 
Maryland. . 
Massachusetts 
Michigan... 
Minnesota .. 
Mississippi . 
Misscuri ... 


Montana 
Nebraska . . 
Nevada... 
New Hampshire 
4 New Jersey... 
New Mexico... 
New York... 
North Carolina 
North Dakota . 
Ghie . 
Oklahoma... 
Oregon... 
Pennsylvania . 
Rhode Island . 
South Carolina 


AS OF MARCH 31, 1959 


No. of 


Contracts* 


199 


Federal Funds 


Amount 
$7,971,402 


31,000 
96,699 
54,225 
636,088 
35,850 
10,402 
24,000 
28,682 
12,925 
68,445 
1,182,976 
322,509 
255,406 


123,691 
65,545 
2,070,897 
129, 344 
198,787 
5,833 
10,290 
311,691 


Per Cent 


100.0 


294 
4 
bad 8.0 
5 
. oa 
4 
an 
9 } 
« 14.8 
3.2 
@ 21,450 Pe | 
3,245 
29 ,659 4 i 
353,277 4.4 
45,129 
} 
| | 
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- of Federal Funds 
state Contracts Amount Per Cent 
gouth Dakota ~ 
Tennessee + + 8 $159 , 564 2.0 
Vermont «+ ++ © «© « 
Virginia... + + 1 3,000 
West Virginia - 
Wisconsin . oe 11 302,916 3.8 
Wyoming + ++ ++ 23,400 


*Project No. 166 involves contracts with twenty participating institutions. 
District of Columbia allocation includes funds for administrative expenses 


on this project. 


| 
0.0 
4 
1.2 
8.0 
el 
4 
02 
} 
4.8 
4.0 
3.2 
33 
03 
+04 
4 | 
03 
4.3 | 
4.4 
3.7 
1,3 
ol: 
1.6 
8 
6.0 
1.6 
2.5 
el 
| 
3.9 
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INSTITUTIONS AND AGENCIES CONDUCTING RESEARCH UNDER P. L, 531 — 
(July 1, 1956 - March 31, 1959) 2a 
Location Project No. 
ALASKA 
University of Alaska, College ....... 
ARIZONA 
Arizona State College, Tempe ....... 185 1 
ARKANSAS 
Southern State College, Magnolia ..... 008 
University of Arkansas, Fayetteville ... 453 
CALIFORNIA 
San Francisco State College, San Francisco 109, 165, 416 — 
San Jose State College, San Jose ..... 348 ID 
Stanford University, Stanford ....... 245, 308 
State Department of Education, Sacramento . 175 
University of California, Berkeley .... 


274, 324, 379, 438, 5 


University of Southern California, 


COLORADO | x 
State Department of Education, Denver... 307 
CONNECTICUT 


University of Connecticut, Storrs ..... 166 
Wesleyan University, Middletown ...... 562 


DFLAWARE 
Stace Department of Public Instruction, 
KI 
DISTRICT OF COLUMBIA 
American University Ml 
i George Washington University ....... 221 u 
: Gecrgetown University 166 7 
U. S. Office of Education 166 


— 


» 53 
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Location 


Project No. 


Florida State University, Tallahassee . . 
University of Florida, Gainesville ... 


GEORGIA 


Atlanta University, Atlanta ....... 
Georgia Institute of Technology, Atlanta 
University of Georgia, Athens...... 


NOL 


Northwestern University, Evanston... . 
Southern Illinois University, Carbondale 
State Department of Public Instruction, 
University of Chicago, Chicago ..... 


University of Illinois, Urbana ..... 
INDIANA 
Indiana University, Bloomington..... 


Purdue University, Lafayette ...... 


Grinnell College, Grinnell ......-. 
Iowa State Teachers College, Cedar Falls 
State Department of Public Instruction, 
State University of Iowa, Iowa City... 


SAS 


State Department of Public Instruction, 


KENTUCKY 


memes College, Berea . sc 
LOUISIANA 


Grambling College of Louisiana, Grambling 


457, 510 
156 


458 
166 
171 


367 
176, 401, 578 


157 

098, 120, 200, 208, 428, 
454, 542 

258, 509, 623 


037, 039, 166, 419, 525, 
561 


159, 266, 385, 492, 613, 
649 


166 
423, 614 


145 
145, 160, 507 


055 


166 


513 


id 

| 
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Location 


Project No. vrs 


MAINE 
State Department of Education, Augusta . 


MARYLAND 


State Teachers College, Towson ..... 
MASSACHUSETTS 


Boston University, Boston. ....+. +6 
Harvard University, Cambridge ...... 
Massachusetts Institute of Technology, 
Cambridge 
Regis College, Weston . . ee ee 


MICHIGAN 
Eastern Michigan College, Ypsilanti... 
Michigan State University, East Lansing . 
University of Michigan, Ann Arbor... . 
Wayne State University, Detroit ..... 
Western Michigan University, Kalamazoo . 


MINNESOTA 


University of Minnesota, Minneapolis .. 


MISSISSIPPI 
Stace Department of Education, Jackson . 
MISSOURI 
State Department of Education, Jefferson 


University of Kansas City, Kansas City . 
Washington University, St. Louis .... 


NEBRASKA 


State Department of Education, Lincoln . 
University of Nebraska, Lincoln..... 


@ 


382 


166 


014, O15, 
142, 217, 


166, 336 
052 


166 

372, 412, 
096, 099, 
166, 178, 
042, 503 


169, 173, 
365, 387, 


139 


408 
371 


390, 403, 


146 
573 


407, 424 
436, 550, 55) 


174, 192, 244, 
397, 473 


570, 642 


| 
t 
532, 608, 62 
330, 451 
F 201, 289, 377 
| 
| 


— 
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_Location Project No. 
NEW_JERSEY 
New Jersey State Teachers College, Newark . 162 
Rutgers University, New Brunswick . ... . 489, 526 
NEW MEXICO 
University of New Mexico, Albuquerque ... 275 
NEW YORK 
Brooklyn College, Brooklyn ......4.. 352 
Colgate University, Hamilton ....... 166 
Gammell timiversity, Ithaca 166 
Hunter College, New York ......++.+. 297, 392 
New York University, New York ....... 332 
Pratt Inatitute, Brooklyn... 
State Education Department, Albany .... 144, 148 
Syracuse University, Syracuse ...... . 018, 019, 047, 048, 078, 
081, 082, 090, 091, 092, 
127, 179, 181, 183, 259, 
378, 470, 512 
Teachers College, Columbia University, 
NORTH CAROLINA 
University of North Carolina, Chapel Hill . 168 
10 
Bowling Green State University, Bowling 
Ohio State University, Columbus ...... 043, 320 
University of Toledo, Toledo ....... 640 
Western Reserve University, Cleveland .. 184 
OKLAHOMA 
University of Oklahoma, Norman ...... 499 
OREGON 
Southern Oregon College, Ashland ..... 009 


; 
551 
{ 
628 
3 
i 
| 
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Location Project No. 
PENNSYLVANIA 
I 
Gettysburg College, Gettysburg ...... 166 
Pennsylvania State University, 
Waiversity Park ... +++ + 065, 166, 495 

Temple University, Philadelphia ...... 166 

University of Pennsylvania, Philadelphia . 368 

University of Pittsburgh, Pittsburgh ... 226, 566 
TENNESSEE } 

Carson-Newman College, Jefferson City... 166 


George Peabody College for Teachers, 
University of Tennessee, Knoxville ... 
Vanderbilt University, Nashville .... 
TEXAS 
Texas Education Agency, Austin .... . 


University of Houston, Houston ..... 
University of Texas, Austin. ...... 


UTAH 
University of Utah, Salt Lake City ... 
VIRGINIA 


Mary Washington College of the University 
of Virginia, Fredericksburg ..... 


WASHINGTON 
University of Washington, Seattle .... 


WISCONSIN 


University of Wisconsin, Madison .... 


WYOMING 


State Department of Education, Cheyenne . 


GUAM 
Territorial College of Guam, Agana ... 


PUERTO RICO 


University of Puerto Rico, Hato Rey... 


076, 103, 155, 637 
166 
012, 469 


212 
418 
025, 026, 172, 333 


353, 444 j 


166 
309 | 


149, 150, 151, 152, 15 
154, 247, 263, 375, 4 
554 


313 


477 


131 
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Dr. Fiynt. We have a few names listed there, Mr. Chairman, on 


There are a few of them there, but out of the 195 

projects, you don’t list any large number. 
Dr. Fiynt. We are just giving you an idea of what they look like 

in terms of title. 
The CuHairMAN. Title II provides Federal assistance in establish- 


- ment of student loan funds. I would like to get some figures on that. 


How much have we loaned, how many students have we helped thus 
far? It isearly for a payback return, isn’t it? 

‘Dr. Dertuick. Yes, sir. 

The CuarrMAN. But what are the prospects in that respect, and 
how is that program working insofar as scientific students are con- 

ed 
Dr. Dertuick. Mr. Chairman, we had an initial appropriation to 
get the program oing of $6 million. The first allocations went out 
only about 6 weeks ago, allocation of funds to the institutions, 

The Cuairman. So there is nothing paid back to date? 

Dr. Derruick. That’s right. But I shall ask Dr. Ralph C. M. 
Flynt, one of my colleagues, who has heretofore had to do with loan 
programs to give you the very impressive experience in previous times 
with student loans. 

The Cuarrman. Can he give us a list of the institutions which are 
recipients of loan funds? 

Dr. Dertuick. Yes, sir. 

The Cuarrman. And the amount that each received ? 

Dr. Derruick. That’s right. I might say that when this loan title 
was enacted, we thought perhaps maybe 600 or 700 institutions might 
be interested. We were quite amazed to find 1,227 institutions mak- 
ing application. They actually made application for about $79 mil- 
lion, By negotiating with those in the top bracket we got it cut down 
to $62 million. 

Of course the initial allocation of funds of $6 million doesn’t go 
very be they are tremendously interested and they feel there is 
a great need. 

e shall be glad to supply you with the names of all of these insti- 
tutions and the amounts in the initial appropriation. 

The Cuarrman. The number of students, too, if you could. We 
don’t want the names of the students. 

Dr. Derruick. We won’t have that yet. But as soon as we get the 
first returns on the number of students, we shall be glad to'supply that. 

I was going to let Dr. Flynt tell you about a previous loan program 
= - pemarkable record of paying the money back. Can you give 
that re? 

Dr. Fiynr. We operated, Mr. Chairman, a loan program during 
World War II, which was available to science, mathematics, engineer- 
ing, medical, dental, and veterinary students. We had loaned $3,- 
200,000, a relatively small program, since it was limited to people 
within 24 months of graduation. 

e collection to date is almost $3 million. The percentage of 
loss has been infinitesimal. In actual fact, much of it would have 
been—all of it would have been paid long ago except that many 
people had to go back into service for repeated periods of callup 
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and were excused from payment during those periods. The repay. 
ment pattern is in line with university experience. 

Virtually all universities experience less than one-half of 1 percep! 
of loss in loans. 

I should call attention to the fact that the Congress has required. 
as one of the priorities of access to loans under title II of the Nationy 
Defense Education Act, that they go first to students who teach, andj 
is quite possible that many people who elect to teach will teach jj 
science and mathematics. 

The second priority or consideration, as Dr. Derthick’s testimon)| 
indicates, is for those who have superior ability in science and mathe’ 
matics, engineering and modern foreign languages. 

So the program has a great deal of focus that will ultimately regu} 
in effective upgrading of science and mathematics teaching. 

The CuHarrMAn. I imagine you consider the moral stamina of th 
borrower, too, in your making a loan ? 

Dr. Fiynt. The institution is charged with the responsibility of 
deciding whether the student gets the loan or not. Their experience! 
I think, and our experience with them in previous programs will ten 
to indicate that they are very careful. 

The Cuairman. I wanted to make the same request regarding tith 
III, which provides financial assistance for strengthening scieng 
mathematics, and modern foreign language instruction to State edy 
cational agencies. I would like to have a list of those and the location 
and amounts, too. 

Dr. Derruick. Mr. Chairman, may I explain that we are working 
with States every day in approving plans. I would like to supply 
the committee with the material to date, and then periodically I woul’ 
like to supply the committee with additional material. Two week 
from now half a dozen more States will be qualified, you see. 

The Cuairman. The same thing applies on page 15 to fellowships 
a list of those. 

Dr. Fiynt. We can give you a list of the ones already issued. Thi’ 
is already done. 

The Cuairman. The ones already approved ? 

Dr. Fiynt. Yes, sir. 

Dr. Derruick. Then as others are approved, we can also suppl 
that information. 

Dr. Fiynt. You will recognize, Mr. Chairman, that in some case 
smaller totals, summaries, are given here because we are working onl 
with a very small initial appropriation. We now have a supplemental’ 
request before the Congress. 

he CuamMan. What we wanted to do is to get enough before this 
committee so that they would be acquainted with the progress of you 
program insofar as it relates to scientists and scientific training, 

I want to ask you this in conclusion: What type of cooperatia’ 
do you get from the States? You don’t try to exert any contt| 
or dominance over State or local institutions, do you, public a! 
private ? 

Dr. Dertuick. Absolutely not. It is strictly a voluntary partic 
pation. The State or the institution develops a plan, which is dé 
signed to meet the intent of the law. Then the State administer 
that plan. We serve in an advisory role. 
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But in the case of the loan program, the institution determines how 


- much money they need. They make requests for it. They make the 


plan of how they are going to operate. They decide who is going 


- to receive the loans and how much they receive. They collect for 


the loans. 
All of this administration is at the State and local level. 
The CuairMAN. There is a fear among the people generally of 


Federal control and domination. Do you find that fear on the part 
of educational authorities against your office? 

Dr. Dertuick. Let me say, Mr. Chairman, that I believe this Na- 
tional Defense Education Act will go a long way to relieve people 
of that fear. As you well know, we have had these Federal-aid pro- 
grams for many years. Your land-grant colleges have been in exist- 
ence since 1862; nobody has ever thought that they have been inter- 
fered with; the vocational educational acts similarly. 

The CuarrMan. Until recent years, and then all of a sudden there 


| is now a fear that the Federal Government wants to take over. 


Do you run into that ? 

Dr. Derruick. Naturally, that fear being abroad in the land. But 
when we sit down with people and they understand how it operates, 
those fears are dissipated. Certainly i might tell you this, that the 
NDEA was signed September 2, 1958, and about September 4 
we called in a group of chief State school officers to give us advice 
and counsel on how to proceed. 

Then we had all the chief State school officers in and worked out 


_ together the guides and policies for making these State plans. 


e have had very close communication, and in implementing the 
entire act we have had about 500 to 600 leaders in various educational 
organizations and groups to plan together how this thing should be 
done so that when the guides and policies go out to them, they see 
their own work. 

We have had a wonderful relationship. When that word gets 
abroad in the land, I can’t see how anyone would fear Federal control. 

The Cuarrman. Mr. Roush ? 

Mr. Rovsu. Thank you, Mr. Chairman, I appreciate this. 

Doctor, concerning the allocation of funds for 1960 relative to the 
loans for students—— 

Dr. Dertuick. 1959 or 1960? 
_Mr. Rousu. I understand that for 1959 you were limited to $6 mil- 
lion, and you have asked for a supplemental appropriation ? 

Dr. Dertuicx. Yes, sir. We have asked for a supplemental of 
$25 million. 

Mr. Rovsu. Will that be sufficient to carry on your program fort 
the balance of 1959 or will you have to cut out a few of these appli: 


. Derruick. We won’t cut out any applicants, but the money is 
prorated in terms of the total amount we have. This is a new pro- 
gram. I mentioned a moment ago that the original requests of these 
1,227 institutions totaled about $79 million, and by negotiation back 
and forth we reduced it to $62 million. Several hundred of these 
institutions have never had experience with loan programs before. 
None of us can be sure just how much is going to be required or needed. 
It was our thought that we should be conservative in making our re- 
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quest, though the President in his budget message called attention 
to the fact that these programs were new and we therefore have th, 
blessing of the administration to come back and ask for more money 
if this proves to be insufficient. 

Mr. Rovusn. How much was allocated in the 1960 budget for the 
loan program / 

Dr. Derruick. We have asked for the same amount in 1960 ag yy 
asked for 1959 on the same grounds that we don’t know how muh 
will be actually used. No one knows, but we have a full authorization, 
when the returns come in, if this proves to be inadequate, to com 
back and ask for asupplemental. J 

Mr. Rousn. Then one other question concerning some of they 
studies. Not too long ago we had a Dr. Smith and a Dr. Carleton, | 
believe. Dr. Smith, I believe, is the executive secretary for the Na. 
tional Science Teachers Association. 

Mr. Fiynt. Dr. Carleton is. 

Mr. Rovusu. When pressed a little, Dr. Smith stated he thought one 
of the great needs today was for a national study of the science an | 
mathematics curriculum in the secondary schools, and, as I recall, in 
the elementary schools. Would you concur in that? 

Dr. Dertruick. Of course, when you say national study, that bother 
me a little bit because in our system of State and local control it 
doesn’t quite work that way. The leadership in the several States 
cooperate within the States and among the States in developing and 
examining and evaluating curriculums. 

Undoubtedly, much work needs to be done in revising the curricu- 
lum, and I know this committee is familiar with the work done at MIT 
in physics. You have had it in your previous testimony, and at Yale 
in mathematics. That is all to the good. Our people are constantly 
at work in consulting with State departments of education and teacher 
groups and associations such as you mentioned—the National Asso 
ciation of Science Teachers. We give them, on their request, our best 
talent and our best experience. 

This process is going on all over the country. One such conference | 
we had last fall, 1958, in which certain superintendents of schools in 
the United States urged us to bring together some of the best brains 
that we could find for a 2- or 3-day meeting to examine this matter of 
math and science curriculum. We had those people together, and sent 
out a report of that conference. 

That process is going on all the time and it certainly is needed. We 
will never catch up with the need for revision. i 

Mr. Rovsn. But you don’t feel that a national study would be in 
order? Isthat your statement ? 

Dr. Dertuick. Certainly it would be inappropriate for the Office 
of Education to take leadership responsibility on developing a na- 
tional curriculum in any field. It would be a violation of our tradi 
tion, that we hold very dear, of State and local control of education. | 

There would be the fears that we would be dictating from Washing- 
ton what people should teach. 

The way we participate is through working with State departments 
of education at their invitation, working with national associations 
to contribute of our judgment. But they take the responsibility for 
what is done, Then the States make their own adaptations. 
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I am simply trying to say that it would be inappropriate and it 
would be cog amg contrary to anything we ever have done in this 
country for the Federal Government to assume responsibility for 
laying out a curriculum in any field. 

Mr. Rovsu. I can’t recall the language these gentlemen used, but to 
use Hoosier language, they stated our curriculum in the field of science 
wasinasorry mess. Do you feel that too? 

Dr. Dertuick. Let me say this, that some of us had the opportunity 
to spend a period of intensive study of the schools of the Soviet Union 
last May and June. When we got through with that study, we came 
back with our faith renewed and confirmed in the American system of 
education as reflected in our better schools. 

We think our system is second to none in the world and superior to 
most. But we came back concerned because we have all too many 
schools that have been neglected. The lay citizens, the parents, don’t 
know what is going on at school in such communities. They don’t 
know what is being taught. They don’t know their children’s teach- 
ers. They don’t take an interest. 

They are not sensitive to the needs and problems. They have 
allowed their laboratories and libraries to deteriorate and with poor 
teachers’ salaries and instructional materials, they have a big turnover 
in teachers and they have temporary teachers and emergency sub- 
stitutes. 

Those schools, when you identify them, do have a very poor program 
and I would say that their program is a mess, But mberestingly 
enough, the schools that we recognize as the better schools in this 
country are more concerned than anybody else about this matter, and 
they are working on it day and night and the product they are turning 
out will stand up anywhere. 

Mr. Rousu. That is what we are interested in, isn’t it? 

Dr. Derruick. That’s right. Our problem is to expand the best 
practices. 

The Cuarrman. Mr. Baumhart. 

Mr. Baumuart. I would just like to pursue Mr. Roush’s point. Do 
you think the Russian system is at the moment producing more scien- 
tists than our system ? 

Dr. Dertuick. One can’t give a yes or no answer to that. Let me 
enlist two or three of my i cl and we will pool our experience 
and answer it. 

Dr. Ludington was formerly chief of our secondary education sec- 
tion in the Office of Education. Now he is in charge of one of these 
big programs in national defense. He is director of it. Dr. Lud- 
ington was with me on this tour of the Russian schools. 

he question that Mr. Baumhart asked: Do we think that they are 
turning out a larger number of scientists than we are? 

Dr. Luptneton. This is a very difficult but interesting question. I 
think many experts have attempted to come up with answers. I think 
our first concern is a matter of definition. at is a scientist, because 
in the Soviet scheme of things, practically all professional workers 
have scientific designations of one sort or another. 

Teachers are scientific workers, pedagogical institutes have scientific 
connotations, For example, figures are often quoted with reference to 
the number of doctors in the Soviet Union as compared with doctors 
in the United States. 
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Mr. Baumuart. Are you speaking of medical doctors? 

Dr. Lupineton. Medical doctors. It was our experience to find tha 
approximately 75 oc ige of the medical doctors are women, By! 
their system of medicine is a different system of medicine from ou! 
These practitioners, I think, practice their profession at a different | 
level and on a different plane. It is preventive medicine. The iggy. | 
ance of medications and vaccines by persons called doctors who an 
really not doctors as we use the term. 

e have endeavored to dig into statistics with reference to thei 
engineering output. I think here again these statistics need to }| 
looked at with some caution. They are putting tremendous ep,’ 
phasis upon the development of engineering personnel and other tech. 
nical personnel, but when they report statistics, we are not always sup 
whether they are talking about an engineer in the sense that we think 
of an engineer, or in some other connotation. 

To be sure, they are turning out some good people but we in th! 
United States turn out good scientists as well. I think your question 
was directly related to the elementary and secondary schools, ; 

The Marxist point of view does put tremendous emphasis upo| 
things material. As we were told by Minister of Education, A fans. 
senko, in Moscow, the emphasis on science in the Soviet schools ’s 
essential from a Marxist point of view. They do, I think, require moy 
consecutive lessons in mathematics in their 10-year program—that js | 
roughly six lessons per week for 10 years—than is the practice in th 
usual American educational system. They do require all youngster’ 
to take the complete gamut of sciences in their 10-year schdbie 

Mr. Baumnart. Don’t you think that is a good idea? 

Dr. Lupineton. I think we are approaching the time when a better 
grounding in science as a part of our general program of education fr 
all people is an essential. Whether or not we do it through the ma 
dated uniform curriculum that the Soviets and some of the othe 
European countries follow is yet to be decided. 

But as we compare the amounts of science, the amounts of mathe 
matics, taken by people who have real interest and aptitude and reasm! 
for taking advanced math, we feel that these amounts compan! 
quantitatively rather favorably in the two systems. 

Mr. Baumnart. Do you think that the method of testing, frequent 
testing at intervals throughout the lower grades, brings about a better’ 
understanding of who will make a scientist—as is done in Russiaf | 

Dr. Luprneron. Actually this is another point of misconception 
if I may say so. 

Mr. Bacmnarrt. I read it ina popular magazine. 

Dr. Luptneton. They have modified their testing program rathe 
significantly. Its major points now occur at the end of the 7th yet 
and the 10th year. There is a great deal of subjectivity in this# 
called program of testing and evaluation as we saw it in operation 

We feel probably the best test of interest and of aptitude and abil) 
ity is to give youngsters at an early age a chance to be observail, 


to be creative, to work under the guidance and direction of skilled) . 


teachers, to encourage these interests while in school and out dt 
school through extracurricular programs. 

This, I think, the Soviet system does. But we have done, I think 
some rather fine things in this regard, too. I think, if I might adi 
a word, that in our elementary schools, one of our concerns is thi 
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the elementary teachers should in most instances have a better gen- 
eral background knowledge of science than many of our elementary 
teachers dotoday. 

But good systems in the United States have been aware of this. I 
think we are approaching the time when even the teachers of science 


- and mathematics in our secondary schools probably will need to have 
more rigorous backgrounds in these fields than some of the persons 


now assigned mathematics and science teaching. This is due to a 


_ yariety of factors—salaries, the size of American high schools, and 


so on. But: we have many teachers who are teaching science and 


mathematics courses that in terms of this day and age, and the future 


that is before us, are seemingly somewhat inadequate. ; 
Dr. Derruick. Mr. Chairman, if I may add, with regard to their 


test, I think we thought one of the weakest parts of their system was 
their testing program. They don’t understand scientific testing. 
_ They oppose it, but I remember one final examination we saw, a very 


normal affair for them. The youngsters were in kind of an audi- 


 torium, with an important supervisory committee of dignitaries up 
_ on the platform. Practically everybody passed the examination. 


In trying to find out why everybody was passing, we learned that 
they drilled on the genera] area of the questions for weeks and 
weeks; that there were three questions on the examination of 
which the students could select one; then they had about 5 or 6 hours 
in which to answer. 

I might say this, that with regard to their uniform curriculum in 
science in which everybody takes all the sciences, we felt that there 
was a tendency to neglect their more able students as they concen- 
trated with such intensive efforts on trying to shove all through that 
common program. 

We too give much emphasis to science, and in our better schools 
certainly all children take science for 12 years, but we don’t give all 
the children the same kind of science. We don’t attempt to make 
physicists out of all of them. 

Mr. Baumuart. You persist in saying “our better schools.” What 


_ would you say the percentage of better schools is compared to the 


overall school system in the country—that is, how many do you re- 
gard as the better schools? 

Dr. Dertuick. That is something that we don’t know. We can take 
you in every State to very fine schools that we are proud of; they are 
doing a good job, turning out an excellent product. 

We can take you in every State to the poorest schools, and of course 
they range all the way from poor to better. But we have not at- 
tempted, we can’t quite give you a figure on that. 

Mr, Mitter. Will the gentleman yield for a suggestion ? 

Mr. Baumuart. Yes. 

Mr. Miter. I have just made a note of that. I was going to ask 
the Doctor to define his better schools. Would you do that r 

Mr. Baumuart. Yes; I yield to Mr. Miller’s question. I think it 


_ isa very important phase of our whole educational system. If the 


better schools are in a minority in this country, we should know it. 
Mr. Miter. Let’s find out what “better schools” are. 
The Cuarman. And what the worst schools are, too. 
Mr. Miter. That’s right. This is interesting. 
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Dr. Derruick. I will be very glad to do that, because I have seep 
both extremes and all the way along the line. I can only repeat what 
I said a while ago. If you want to know where to find the bette, | 
schools, you don’t always have to go to the richer communities 
although money helps a great deal. 


But if you will show me a community where the citizens and the | 
parents know what is going on at school; where they know thejy | 
teachers; where they are in the school and sensitive to the school | 
problems and needs, I think I can show you our better schools. 

If I may give you the earmarks of the better schools, I will }y | 
glad to. First of. all, the teacher is the most important factor in | 
education. We all recognize that. We need a teacher who is well 
in academic subjects, who has training and professional 

now-how and one who understands the discoveries of science about | 
the way children learn and grow and knows how to do the job— 
it takes both, it is not either/or—good academic preparation and good _ 
methods and procedures. 

We need a teacher who has love and devotion for children, who | 
understands them, one to whom they respond, the kind of teacher | 
that they seek outside of school hours to talk over their problems. We 
must have a school that has the necessary physical appointments, ade. | 
quate classrooms, safe and comfortable classrooms with the needed 
tools of instruction, the modern tools of instruction—all too many 
of our schools are using the tools of 40 years ago. | 

If our manufacturing enterprises tried to do without moder 
tools they would certainly go in the red in a hurry. They wouldn't 
be very efficient. 

So it is with the library and laboratory, the textbooks and modern 
visual aids, audiovisual aides, all resources in that category—we 
must have a school that is well-equipped with the physical facilities, a 
school that has a good sound program of extracurricular activities 
with teachers, competent teachers who are enthusiastic and have knovw- 
how in their leadership of these activities. That is one of the things | 
we thought they were doing particularly well in the Soviet Union, 
that is extracurricular activities. ° 

Those youngsters go to school a regular schoolday and they are 
under trained leaderthip all the rest of the time pursuing their special 
interests, whether it be in science or some other special interest, outside | 
of regular school hours. 

The better school will have guidance and counseling facilities of the , 
kind that we are trying to stimulate in the National Defense Educa- 
tion Act so that the youngsters can be identified at the earliest possible 
stage and the counselor can work with parents and with other teachers | 
and with other community agencies enlisting every possible resource 
to bear upon the child to identify his abilities and orienting him in 
the avenue of training that is best suited to his potential. 

And then we have to have leadership certainly, administrative lead- | 
ership and supervisory leadership. | 

I will tell you, the biggest thing that impressed us about the Soviet 
schools was their tremendous commitment to education, their faith in 
it, and the resources that they were putting into it. Whereas, in one | 
of our school systems we will often have only one elementary super 
visor, in a ania Soviet school of 800 or 900 students, that school will | 
have two curriculum directors or supervisors of instruction. 
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So you have got to have instructional leadership, people with know- 
how that can work with teachers in getting the best results; can eval- 
uate what they are doing; can help them overcome their shortcomings 
and solve difficult problems. 

Now, a school system like that will have not only the guidance and 
counseling facilities, but they will have psychological services; they 
will have school social workers. It is an agonizing ee to me to 
know that these resources are available that can adjust a child who is 
out of step; this know-how that can recognize symptoms even in the 
early grades of a child that is going to be a delinquent, and to realize 
that they are denied to so many of our children. We do have the 
scientific know-how to identify, to recognize, to discover children out 
of adjustment at an early age, and to bring to bear upon them at 
school and outside of school those resources and experiences and assist- 
ance that will change the direction of their lives. 

We need these people, then, with know-how, to take those children 
who are out of adjustment that are not able to use the school up to 
capacity, and to rearrange the forces working on their lives—and 
sometimes it is a very simple ee to do—to bring a real transforma- 
tion. All of us in this room have had the experience of a great teacher 
who could do that sort of thing, but in this day and time, teachers 
can’t reach all of their children. They have got to have help, and they 
need these people with special know-how; to have the schools that have 
a comprehensive curriculum; to have schools that have good, solid, 
basic courses through the whole 12-year period, and then schools with 
enough diversification in their curriculum that they can meet the var- 
ious interests and needs and abilities of the youngsters that come to 
them. 

One of the problems that we have in this country is so many small 
schools with just one chance, one course, and those Mpeg 7% that 
are not adjusted to that course either get frustrated or because it 
doesn’t mean too much to them, they drop by the wayside. 

In those better schools that I am talking about, you can even check 
your census records and you find that up to 95, 96, or 97 percent of 
the population have graduated from high school, whereas in the 
schools without these resources the percentage of population that 
have graduated from high school will drop sharply. 

So a school with a comprehensive curriculum, diversified program 
to meet the varying interests and abilities and needs of youngsters 
all across the board is what you should have. 

Now, I have the feeling I may be taking too much time of the 
committee. Maybe I had better stop and have some questions. 

Mr. Baumuart. I have no further questions, Mr. Chairman. 

The Cuairman. Mr. King? 

Mr. Kine. Dr. Derthick, I would like you to explore for a min- 
ute a line of thought. We have had other witnesses before us, be- 
fore, dealing with the subject of education. Invariably we come to 
the final question, which is: Why is it that America seems to have 
slipped just a little bit relatively speaking, at least, over the last 
generation, compared to some of the great education systems in Eu- 
a and particularly Russia? Invariably the answer comes back: 
ell, we have created certain attitudes here in America that are a 
little difficult for the educator to cope with.” America has created 
sort of—shall we say—a benign monster in this mechanistic, machine 
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civilization which tends to coddle young people with an overexag. 
erated emphasis on fun, and not enough emphasis on the intern)! 
ome lines that are necessary for a cultivated mind. 

It has even been suggested that the objective of the cultivated min(! 
is no longer an objective in America among many of those who shoujj| 
be educated people. Our young people have so much emphagi 
placed in their high school, for example, on fun and dances and th, 
social activities and athletic events and all of these thousands ¢ 
distractions that they have very little opportunity to get down to th 
serious business of cultivating and training their minds. 

This is particularly true in the field of science, where mental dis ! 
cipline becomes so important. So my question is, first of all: Dy 
you agree with that line of thought, that we have a social problem) 
the matter of attitudes? 

Second. If that is true, is there anything that we can do to @. 
courage once again the internal disciplines that are necessary for fre 
people to turn out great minds in the field of science? ' 

Dr. Dertuickx. Mr. King, I am very much interested in your com.‘ 
ments and naturally I have thought a great deal about it. A the firs 

lace, I think that all of the criticisms and the things you have gai 
uit the mark here and there and yonder in our country. 

I would not deny them. I would scarcely deny a single criticisy 
made by a thoughtful person about education today. 

On the other hand, there is another side to the picture. I think, ip 
a nutshell, that our schools today are better than they ever have bem’ 
before, and I think there is objective, tangible evidence to show that 
I think that the problem stems largely from the fact that we livein| 
a more complicated age than we have ever lived in before, and that’ 
we have so much more to teach, and we have such a tremendously in| 
creased demand for trained manpower, that we have got to do a bette’ 
job than we ever have done before. 

I don’t think we are doing a poor job. I think we are not doings 
good enough job, because the demands are so exacting and we have go 
to do better. | 

Let me illustrate, and I will try to remember the chairman’s con 
cern about covering ground. But just let me give you a few illustn. 
tions. Here is a college president in Ohio who has studied all of th 
college freshmen in Ohio for the past 25 years, the incoming fresh 
men. He has found in his research study that every year they har 
been better. x 

Here is a group of 35,000—that is a pretty good sample—35,ll’ 
high school graduates in 1948 given the GED test. Another groupdl 
35,000 in 1955 were given that test. The 1955 class was far superia 
to the 1943 class. 

Here is Dr. Gates, who has standardized his reading test afters 
period of 25 years, and he finds that the youngsters of the same ability) 
and intellectual capacity, comparing them group by group, are doing} 
very much better in reading, for example, than they did 25 year 
ago. 

“Those examples could be multiplied. I have got quite an accumult 
tion of evidence to support the view that it is not a question of ou 
schools not being better than they ever were before, but it 11 
question of the job of the schools is so much greater that we have gt 
to be better than we are. 
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You mentioned the European system. Let me call your attention to 
this: People rawr | don’t realize that at the end of the 16th year 
the European schools have only 10 percent of their youngsters yet in 
school. In this country we have 70 percent of our youngsters in 
school. If we are going to compare the American school with the 
Buropean schools, we need to compare the top 10 percent with the 
whole total enrollment in the European schoo 8; and not only that, 
we have as many youngsters in our honor societies in this country as 
the total enrollment in the secondary schools of Europe. 

Mr. Wor. Will the gentleman yield? 

Mr. Kine. Yes. ; 

Mr. Wotr. Dr. Derthick, you are saying European system. Do you 
include in this, Russia ? : i 

Dr. Derruick. Actually I don’t think the Russian schools in many 
ways are as good as those of some of the other countries of Europe— 
id I haven't expressed this judgment before. I hope my colleagues 

ill with me. 

" did spend 15 months working with the schools of Germany as 
chief of the education branch of military government in Bavaria. 
But I am inclined to think that the European schools, apart from 
Russia, are superior to the Russian schools. But you have to remem- 
ber this, that Russia is trying to do what we have been trying to do— 
have mass education—and the European secondary schools have only 
that small number. 

Mr. Wotr. I know that they are doing a tremendous job in compari- 
son with the rest of Europe in numbers of students. That is what 
I wanted to bring out. 

Dr. Derruicx. That’s right. Russia is, I guess, the only large na- 
tion in the world that has ever tried the American way of educating 
all of their people. I can tell you again, in another way, that we 
came back sobered by this great faith in education, this commitment. 
When we talked to the school administrators over there, money wasn’t 
a question. 

ey couldn’t understand why we wanted to talk about money. 
They wanted to talk about other things. 

But back to your question, Mr. King. I could expand on it, but that 
is ina nutshell my thinking about our schools. I believe it. Again 
I wish I could take this committee or some of its members to some of 
these better schools and see boys and girls challenged with the very 
finest attitudes and working hard. 

Asa teacher, I believe in thorough work. It takes hard work. You 
don’t get something for nothing. I think that is characteristic of our 
better schools everywhere, and I have faith not only in our teachers 
but in our young people. 

Some of you fasten to some of our young people on the various TV 
panels, and you never hear one that it isn’t impressive. I was with a 

up up at the New York Times TV Youth Panel about a week ago. 
tis a thrilling thing to be with the young people today in our high 
schools and see the way they think. 

It is a shame when these fine young people get into our neglected 
schools and don’t have the challenging and inspiring leadership, and 
they don’t have the resources to bring out their best qualities. 
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Mr. Mutter. Doctor, were those young people that were with yoy 
specially selected students who had won the right to go there, or wer 
they the median throughout the high school ? 

Dr. Derruick. I am sure, Mr. Miller, they were carefully selected | 
youngsters. I am sure of that. Yet, remember that I have been g 


teacher for 32 years right in the school with all of them, and I wij] 
bet on our American young people and also on our schools. 

But that doesn’t say that I am not terribly concerned about ow 
weaknesses and the things we need to do to strengthen our educational | 
programs. 


I want you to know—— } 


Mr. Miter. I would like to see all our schools better schools, 
Dr. Derruick..I want you to know that I listen very respectfully 
to every criticism, because we can learn from our critics. | 

Mr. Kine. Do you feel, then, just summarizing, that in spite of the 
fact that American youngsters have free access to so many places of 
entertainment, so many of them drive cars, they all have radios and 
have all of these distractions, that nevertheless we can get them to 
buckle down to meet the challenge and to turn out some good work? | 

Dr. Derruicx. I do. But that doesn’t mean I wouldn’t want to | 
build a fire under a lot of parents in this country. And have them do 
a better job of being parents. 

Mr. Baumunart. Mr. King, would you yield just a moment? 

waar from Ohio, would you identify that study as to the specific 
college! 

Mr. Dertuick. It was Dr. Paulson. Of which school is he pregi- 
dent ? 

Mr. Baumuart. Ohio University. I thought of his study because 
I was associated with Dr. Paulson. 

Dr. Derruick. Yes, sir, he has done it every year for 25 years. 

The Cuarrman. Mr. Van Pelt. 

Mr. Fcrron. Mr. Baumhart is to be complimented as being a 
superior student. 

Mr. Van Pexr. Dr. Derthick, getting back to the chairman’s ques- 
tion here of special control, I think I share perhaps his same concern, | 
because, while it might not be in the educational area, we have placed | 
Federal control over too many individuals. 

I am thinking now of the instance, just recently in the paper, of the _ 
fellow who grew the overacreage in wheat and was penalized for it. | 
To me a man is on the farm because he wants the freedom of doing | 
at he wants to do. But now that is held down in a good many 

elds. 

I am wondering—you said that you do not intend, or the legislation — 
doesn’t call for Federal control, but you spoke about. the land-grant 
colleges and so forth—does your department receive criticisms because 
of oop organizations that are located here in Washington or else | 
where 

I am thinking perhaps of the NFA, of putting out certain propa | 
ganda that would be in conflict with the views M your department, | 

Dr. Derruick. Let me say this: First of all, I have been a school | 
administrator in Tennessee most of my years, and have been on the 
receiving end of Federal aid to education. Our school system received _ 
very substantial aid through the vocational program. 
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I was never aware of the Federal Government in all my dealings— 
my dealings were with the State department of education. _ 

y have been—going into my third year—seeing Federal aid from 
this end. When 1 first came to Washington, the thing that impressed 
me most—and I don’t know whether anybody else ever made that 
observation—was the attitude of my colleagues in the Office of Edu- 
cation and their strong convictions about State and local control— 
and yet it is natural they were that way because they came from the 

roots just like I did—they are committed to our system of State 
and local control of education. 

I never saw people lean over backward more to perform the role 
that is defined for the Office of Education; namely, leadership without 
domination and assistance without interference. Ae 

So you have got an Office of Education that is administered by 
people that are as committed and as vigorous in their commitment 
as anybody else. 

I want you to know, Mr. Van Pelt, that I expect to go back one of 
these days to a local school district, and I don’t want to do anything 
while I am up here to spoil things for when I go back. I want them 
to be like they were back home. Very few things are like they were. 

Now, in our operation we do administer Federal aid but according 
to State plans and institutional plans. They make their own plans. 
It is true that Congress in this legislation ge that the grant 
money be spent for science equipment. That is the intent and purpose 
of Congress. 

It is true that the State, in order to qualify for that money, must 
comply with the law. We could not make a grant if a State said “Well, 
we are going to buy home economics equipment with it.” 

Mr. Van Petr. You also have the provision for sort of bartering 
with the individual student, that if he or she will go into teaching 
one of the sciences, that we will lift the burden of the debt over a 
period of years. 

Dr. Derruicx. That is true. That is the enactment of Congress. 
But we don’t do the bargaining. If an institution chooses, for ex- 
ample, to have a loan program, the institution administers that pro- 
vision. Wedon’t. We have nothing to do with it. 

We don’t ask them any questions. The institution is responsible 
for complying with the law according to its plan. 

Mr. Vax Pe.t. Just one more thing on public relations with your 
department, as to what might be an inspiration for the instructor in 
a ae school or inspiration for a particular student. 

fall I had the opportunity to meet with several groups at a 
State college. They asked some pretty realistic, some pretty shar 
questions. So at the conclusion I reversed the table. asked this 
group if anyone could name the submarine that went under the polar 
cap. There was 1 girl out of about 50 students and she wasn’t too 
sure. 

With all of the publicity that sputnik received and the publicity 
with regard to our schools in that light, I want to compliment you 
gentlemen for the statements you have made here with regard to 
comparing our school system with Russia. I think it is something 


that deserves a great deal more publicity and not just in the committee 
room. 
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But what are we doing to offset that? Does your Department give 
out any publications that go into either State colleges or high school X 
that might stimulate the instructor to comment on the great progres 
we have made? 

Dr. Dertuick. We do a number of things which we hope would te 
have that result, Mr. Van Pelt. In conferences that we hold with 
the leadership—and when I say “leadership,” it may be supervisory 
and it may be teachers—in various guides and publications that yp 

ut out. 
The condition that you describe is one that is very regrettable. We 
certainly would want to stimulate that. 

Then we have a publication, School Life, that goes to the schoolsall | jy 
over the country in which we, through articles and editorials and} py 
suggestions, and listing our publications, try to stimulate that. This} ad 
conference that we had last fall that the superintendents wanted, 
to get together, being concerned about the challenges and the criti} 
cisms, bringing the best minds together, out of that came a number! 


of guides that went out to all the schools. su 
t is a job that you never get done. You keep on trying. - 


We are trying to do better all we can. to 
Mr. Van Petr. I think all of us find that true in our district, too | th 
Thank you very much, Doctor. ia 
The Mr. Daddario. 
Mr. Dappario. Mr. Commissioner, on page 3 you talk about th) ™ 
fact that you have limited staff—“despite a limited staff’—I think) mi 
our words are, you have been unable to publish certain bulletins} in 
What more of a staff do you need in order to do the type of workin} 
this bulletin field which you would like to do? tin 
Dr. Derruick. Let’s put it this way. The Office of Education, in} py} 
keeping with the spirit of the times, has advanced very materially in} 
the last 4 to 6 years budgetwise, operating budgetwise. 
Yet you heard our Dr. Brown a while ago, our specialist in mathe} 
matics—Dr. Obourn is with him, a specialist in science—and we han) j 
been able to add a little more help to those fields. But those men,]/ " 
suppose—I don’t know—maybe can’t answer more than 1 out d/ jg 
10 or 20 calls for their services, And they don’t attempt to go to loal) ph 


districts. we 
They go to national meetings and to State meetings and to regiontl) je 
meetings to give of their experience. drs 


A man may be a specialist in science, but if in addition to that ht 
has had several years of watching science programs all over the Unite ‘ 
States, his storehouse of knowledge and know-how is vastly increased | 


What I mean is that to serve the whole United States in these times 2 
you can’t do it with the limited staff we have. In between times, yol) gho 
see, they do the research; they write bulletins; they attend meetings; pec 
they serve as consultants on various programs. But they are spre; ¥ 
terribly thin. Of 

Mr. Dapparto. How much more money would you need in onde} jgq 
to do a better job in this field, to feel that there wasn’t such a strall) yea 
on them ? | whi 

Dr. Derruick. I wouldn’t want to give an offhand answer on thit) 
I could tell you exactly how many consultants we need and how much} to ¢ 
they would cost. whe 

Mr. Dappario. Can you get that tous? can 
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Dr. Dertuick. Yes, sir, I can do that. I might remind you the 
National Defense Education Act has given us a shot in the arm be- 
cause we are able to have staff to implement that act. I will be glad 
tomake that report. — 

(The information is as follows :) 


In response to the question as to the number of additional Office of Educa- 
tion personnel needed to meet the requests for consultative and other services 
in the fields of science and mathematics education, the record of the hearing 

ould be read : 

a statement supplied by the U.S. Commissioner of Education is as follows: 

“In our judgment, the additional positions in science and mathematics edu- 
cation currently budgeted (but not yet filled) and those contained in the 1960 
pudget will permit the Office of Education to do an adequate job of fulfilling its 
program responsibilities in the fields of science and mathematics education. The 
additional personnel, it should be noted, are required largely to enable the Office 
to carry out the program authorized by title III of the National Defense Edu- 
cation Act of 1958. One position will be filled to enable the Office to assist in 
the establishment of science clubs for boys and girls, pursuant to Public Law 
45-875. Title III provides for assistance to States for the improvement of State 
supervision and leadership in science, mathematics, and modern foreign language 
instruction; for the purchase of equipment needed to teach these subjects in 
public elementary and secondary schools; and for loans to nonpublic schools 


- for the purchase of equipment. The program will, therefore, serve many of 


- the consultative needs in mathematics and science education at the State level. 


“The planned additional positions are as follows: 
“Supplemental positions, fiscal year 1959: 5 specialists for science, 3 special- 


ists for mathematics. 


“Fiscal year 1960: 1 specialist (for establishment of science clubs), 1 (Ad- 
ministrative) science, mathematics, and modern foreign languages, 2 specialists 
in science, 2 specialists in mathematics.” 

Mr. Dapparto. On page 15 you hit the fact that over the course of 
time there has been a disproportionate decrease in the number of 
Ph. D.’s. 

Dr. Derruick. Yes, sir. 

Mr. Dappario. I wonder what in your opinion has caused this? 

Dr. Dertuick. These figures refer to those going into college teach- 
ing the number of Ph. D.’s going into college teaching. 

f I remember my figures correctly, we last year had approximately 
18,000 vacancies in college teaching. We turned out about 9,000 
Ph. D.’s that might be inclined in that direction. Well, half of them 
were already teaching in college, and the colleges to fill 18,000 vacan- 
cies had a reservoir of only about 3,600 or 4,000 people from which to 
draw; and yet the colleges had to compete with the rest of the world ° 
for those persons. ; 

So the thing we are calling attention to is the serious condition that 


_ will obtain as our colleges move into this 10-year period when enroll- 


ments are ap to double if we have this severe and dangerous 
shortage of the seed corn—the people that are going to train all the 
people to fill all of the trained manpower needs in this country. 

rou were asking what causes that, why there is such a shortage. 
Of course you know title IV of the National Defense Education Act 
is directed to help on that matter. We have 1,000 fellowships the first 
year if we get our supplemental, 1,500 in each of the next 3 years, 
which we think will do much to fill up the reservoir to that degree, 

But now the answer to that question—I don’t have precise answers 
to that question—but our observations are such we know generally 
what does it. The trained manpower needs of industry—industry 
can use these same people, and industry offers so much more money. 
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I think this year, isn’t it, the average college teacher’s salary ; 
$6,000. Dr. Conrad, is that about right ? Be 
Dr. Conrap. The average college teacher ; yes. 


Dr. Derruicx. About $6,000. Well, when you think of the salaries 


paid in this country to people in all walks of life, you can see what the 
problem is. 

These people that leave teaching, or after they are trained to 
yield to temptation to go into business and industry—it may be start. 
ing out at $10,000 to $12,000—those same people, we find, wouldnt 


do it if there wasn’t such a tremendous differential. In other words, | 


ta wat to teach; they love to teach. 

ey have their family responsibilities. If there were not so wide 

a difference, we would be able to retain them. But that is one of the 

chief reasons why we have this shortage. 
I think another reason is that in this country—coming back to Mr, 

King again—we have not given enough prestige to learning and to 

intellectual pursuits. We need to greatly emphasize and enlarge the 


Be os for learning in this country. 
think that is a nationwide soni 

Mr. Dapparto. I think this is an important problem that you have 
touched on. I agree with certain things that ee have said, that it is 
the spark that you get from a good teacher which brings out the best 
in a student. | 

It has been my experience that the better professors, the ones who | 
have grasp and imagination, do develop students and do take people | 
who may be lethargic so far as education is concerned up to that point, 
and suddenly they hit the spark and that person goes off. 

I do think your reasons are the correct ones. We have got to 
make this more attractive financially and we have got to make it 
more attractive from the standpoint of prestige. 

Commissioner, you have also hit something which seems to me 
important, and that is in certain areas of the lower schools if we 
wee proper supervision we might weed out those signs that lead up | 
to delinquency. 

r. ick. Yes, sir. 

Mr. Dappario. It seems to me this is important because by paying 
higher salaries in this area you would, would you not, be takings 
preventive approach to crime rather than spending the great amounts | 
of money in the corrective fields? 

Dr. Derruick. You know, I have to contain myself on that point | 
When a man has, through an experience in which he has not had | 
these resources and then when he administers a school system in 
which he builds them up and sees what happens to children, the pr 
ventive side of this operation is much more important than the cure 
But I have seen oftentimes readjustment brought about when young: 
sters were all but lost through this kind of know-how and techni 
of which you speak. ‘ed 

My pilaamew know that it is my favorite topic, and I am showi 
great respect to the chairman and the committee to restrain mysel 

Mr. Dappario. Have you issued any bulletins or publications m 
this field which would call attention of the educators throughout the 
country to your thoughts in this preventive area ? 

Dr. beh y The Office of Education about 12 or 14 years ag | 
did a bulletin on this subject, and that bulletin was one that inspired | 
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me. No telling how many young people it has helped in my own 
community. 

Since that time the Office of Education, until the last 3 or 4 years 
has been sadly neglected and we haven’t been able to build up a sta 
there. I am glad to tell you that in our 1960 budget we are goin 
to get some staff in that field, if Congress consents and approves; an 
then we og begin turning out bulletins and going to conferences, 

so forth. 

ba the absence of such assistance, I myself went to such a con- 
ference and spent 3 or 4 days promoting this very program. 

Mr. Dappario. Could you give us the name of that pamphlet you 


SRA FF 


ide | referred to? 

the Dr. Derruick. I will have to send it to you. I will be glad to do 
that. It was in “The Visiting Teacher, the School Social Worker,” 

Mr. buttheexact title I will have to get and send to you. 


Mr. Dappario. I certainly would appreciate that. 
(The information referred to is as follows :) 
The Place of the Visiting Teacher Services in the School Program, bulletin 
1945, No. 6, by Katherine M. Cook. 
ave Visiting Teacher Services, leaflet No. 75, June 1945 (report of conference 
called by the Commissioner of Education). 
ts Both out of print. 
_Mr. Dappario. Also, Mr, Commissioner, I want to congratulate you 
who | for the last paragraph of your statement where, although you have 

' emphasized the need of science, you have also called for a wide, 
_ across-the-board education depth, which I think is extremely impor- 
tant. 

“We should not do one at the expense of the other. 
Dr. Derruicx. I will never forget the mountain preacher’s prayer 
that I heard long ago, “O, Lord, prop us up on our leaning sides.” 
We must stand balanced. 
The Cuarrman. Mr. Chenoweth. 
Mr, CuenoweTH. Mr. Commissioner, I have been very much im- 
' pressed with your statement and also your observations on education. 
want to commend you on your response to the question posed by 
ring Mr. Quigley comparing American education to other education. 
Asn’t there a tendency to sell America short in everything we do? 
ois | We are not quite as tall as the Russians; we are not quite as smart as 

_ the Russians; our education is not omy as good as the Russians. We 
int | 22¢ always behind the Russians. You say you have been over there 
had 22d that is not quite true. 

Dr, Dertnick. That is right. 

pre Mr. CHenowern. I am glad you are making positive, affirmative 
ur, statements on that. There is a conception that we are behind the 
ing Russians on everything, which I don’t think is true in everything. 

iq Dr. Derrick. They say they are 15 years behind us themselves, 

_ but the my they are going to catch us in 15 years; and I think we 
sing | Must al ouble our efforts to see that we stay ahead. 

Mr. Cuznowern. I think American education is doing a pretty 
sip S00djob, Ithink you are doing a good job. 
| Dr. DERTHICK. hank you, sir. 

_ , Mr. Cuenowern. I am very much interested in this National De- 
app | fense Act. Are we actually making loans to students now? Is this 
ined | program in operation ? 
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Dr. Dertuick. Yes, sir; it is just beginning. 

Mr. Cuenowetn. That is for this current school year? 
Dr. Derruicx. Yes, sir. The $6 million initial appropriation has 
gone out to these 1,227 institutions. We have requested $30 million | 
more to make a supplemental distribution of funds for this fiseal year, 

Then we have another year coming up. 

But it promises to be a very wonderful program. 

Mr. CuenowetH. How much money would be needed next fall tp 
take care of the students? 

Dr. Derruicx. Again we are going to have to wait for reports that : 
we get from the institutions after this first spring of experience, | ? 

Mr. CuenowerH. Have you been able to take care of all those who 
made application ? 

Dr. Daeeticx: I am sure that we have by no means done that be. 
cause this first allocation is relatively so small. 

Mr. Cuenowetn. Who decides who gets the money and who doesnt | ™ 
get the money ? 

Dr. Derruick. The institution. 

Mr. Cuenowetu. They do that themselves? 

Mr. Derruick. Yes, sir. 

Mr. Cuenowern. You don’t know what percentage of students, 
then, have been accommodated ? 

Dr. Dertuicx. No, sir; but we will be able to report that to you | . 
before too long. 

Mr. Cuenowetnu. Thank you. 

The Carman. Mr. Karth. 

Mr. Kartu. Mr. Chairman, I certainly am not one of those that 
my colleague from Colorado had in mind when he said that most , 
people think that the Russians are ahead of us in almost everything, th 
I think that they are ahead of us in very, very few areas; and I cer. ro 
tainly appreciate the manner in which you expressed your sent |<. 
ments—that despite the fact they are not, we shouldn’t lean too far on 
that leaning side and let it tip us over; that we should continue to | 
make progress so that we are not behind. ut 

One question that I have here, Doctor, that I am particularly in ] 
terested in, following the question of Mr. Daddario. On page lb) ;,, 
you make quite a point of the doctoral degrees and the, shall we say, 5, 
sliding scale that we have been subjected to as a result of less peop | We 
with this kind of an educational background entering into the educe | 


Qo wn & 


tional field. | oe 

And at the same time you said, if I can quote from your figure h 
here, that 3 years later this figure dropped to 23 percent. I suppose | I 
that means 1957; does it not ? may 


I am just wondering if these figures are compatible with the state- | 
ment that you made when you said, “Our school system today—n | j.4 


your opinion—is the best it has ever been.” “| dol 
It doesn’t seem that these two can be compatible. They are quite : 
diverse from one another. If they are compatible, how long in your} },, 


opinion, if this trend continues, would your statement be true? | Gov 

Dr. Derruick. At that particular moment I was thinking in terms | prok 
of elementary and secondary education and talking about the results| © p 
of elementary and secondary education. The same thing, I am swt, | go. 
could be confirmed at the higher level. Ian 


hot ¢ 


as 
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course you put your finger on the vital spot. I don’t think 
eotoay has vid better than Mr. Daddario this spark in the inspired 
teacher and what it awakens in a child or young person. But we are 
seriously concerned if we don’t do something to arrest this falling off 
of the reservoir to fill these vacancies in college teaching. 

Mr. Karrn. Salaries are a large part of this decline in the teaching 
staff; aren’t they 

Dr. Derrick. Yes; salaries are a large part; and then this thing 
we were talking about a while ago of the respect for learning and 

tige. 
Kanrn: You mentioned prestiiys but I think prestige generally 
comes about as a result of what kind of financial—— 

Dr. Derruick. It is an important—— 

Mr. Kartu. Remuneration you have in connection with the job 
you are doing. 

Dr. Derruick. It is a fundamental factor. 

Mr. Karru. Prestige goes a long way. Take a person who lives 
in a very nice residential area. Along with those physical assets he 
is able to obtain, of course, comes this so-called prestige. It seems 
tome that prestige can be wiped out to a good degree if the teachers 
are paid the salaries that I think they are worth. It is substantially 
more than they are getting, sir. 

So I think if we really want to talk about the nub of the problem, 
we have got to talk about the salaries. Don’t you basically agree 
with that ! 

Dr. Derruick. I agree with you heartily. 

Mr. Karru. Let me ask you this question, sir. On page 18 I am 
very interested in your last sentence. You say: “I am confident that 
the American people will make the kind of commitment to education 
that is required if these needs of a free people are to be fully met.” I 
iaadity hope that we can help to meet some of those needs. 

But what in your opinion is the kind of a commitment to educa- 


, tion that should be made by the Congress of the United States—if 


you can give me a short answer because we are short of time? 

Let me be more specific. Would support, for example, the bill that 
is now before Congress that provides for construction of classrooms, 
for better equipment, increasing salaries for teachers and educators ¢ 
Would support such as is in the Murray-Metcalf bill be of benefit ? 

Dr. Dertuick. Our bill is designed and pointed to the classroom 
shortage. Our bill doesn’t provide for teachers’ salaries. 

Mr. Karru. But the Murray-Metcalf bill does both, doesn’t it? 

Dr. Derruick. I wouldn’t exclude the possibility that this country 


_ may have to come to grips some of these days with the question of 
teachers’ salaries. But the thing that worries me about that right now 
_ is that there are so many local communities and States that are not 


doing what they can afford to do on this vital matter. 
Mr. Karru. Many people are concerned with the fact if they do not 


| live up to this responsibility as we think they should, then the Federal 


an Government will do something to amend or alleviate or correct the 


sure, 


_ problem. Do you agree with this? 


Dr. Derruick. It may well be that that might ultimately be the 
case. But I would dislike to see us get into that prematurely because 


Tam so concerned because communities that are able to do better are 
| not doing better. 
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I really feel this way about it, that in this country we have got to 
maintain a very vigorous sense of responsibility at the local level, ] 


don’t think we can have good schools unless people at the local level— | 


and I won’t repeat, out of deference to the chairman—do the things] 
was talking about a while ago. I think they have got to take that 
responsibility. 

think that is essential in our kind of educational system, that 
money alone won't do it. These people at the local and the State 
level have got to do much better than they are doing. 

Mr. Karru. Of course this bill I am speaking of does force them 
to take the initiative and accept some of this responsibility. To q 
certain degree I think the bill could be put in the form where they 
would either have to assume some of the responsibility or they might 
not be able to be the recipient of some of its benefits. 

Dr. Derruick. In any program of Federal aid that might come in 
the future, I would dislike to see it in any form that didn’t put great 
responsibility the local and the State. 

Mr. Kartu. One other question, Mr. Chairman. Have you studied 
the private loan funds to schools made in past years, and what has 
been the repayment factor? Has it pretty well paid for itself, sir! 

Dr. Dertuicx. May I call on Dr. Flynt. 

Dr. Fiynt. Mr. Karth, we completed a year ago a comprehensive 
survey of all the student loan programs. The experience has been 


that the losses have been infinitesimal, less than one-half of 1 percent, | 


Mr. Karru. Thank you, sir. 

The Mr. Fulton. 

Mr. Futon. I yield to my friend from Iowa, Mr. Wolf. 

The Cuarrman. The Chair will say this. If the gentleman is going 
to yield for a question, it is all right parliamentarily. But when the 
Chair recognizes Mr. Fulton, he doesn’t recognize Mr. Wolf. ; 

If Mr. Wolf wishes to, the Chair will then recognize Mr. Wolf and 
we will proceed in regular order. 

Mr. Futron. I yield to Mr. Wolf for a question. 


The CuarrMan. For a question, it is all right, if he is yielding for | 


a question. 
r. Wotr. Thank you. The question I have is in this use of Fed- 


eral funds. The Farm Bureau of Iowa has just been in Washington, 
and they are making quite a thing of this use of Federal funds, aid 
toeducation. You discussed part of it. 

One of the big reasons they give is that there is going to be a term: | 
ble slippage of this money, a loss, like the talent at the bottom of the 
sack theory, you see. 

I would like to have you discuss this. 

Dr. Dertuick. I will be very glad to. I think that is a very w- 
fortunate impression that all too many people have without 
reason. Let me take the am with which you are all familiar, 
school assistance in federally affected areas. 

The Office of Education since 1950 has administered for the Fed- | 
eral Government something over $1.5 billion in aid to these school 
districts. Incidentally, they did a doctoral dissertation up at Teach- 
ers’ College, Columbia University, to find out whether there had been 
any evidence of Federal control. They found none whatsoever. 
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But, anyway, that has cost an infinitesimal amount for administra- 
tion, less than 1 percent. I could give the committee the exact figure, 
put it has been considerably less than 1 percent administration cost. 

I can’t see where they get that in education, slippage, loss of funds. 
Itjust doesn’t happen. 

Mr. Wotr. I happen to be in favor of Federal aid to education, if 
it isa good program. But I wanted to have some answers to give to 
these people as to why I dothis. That is why I asked you this question. 

The CuarrmMan. Mr. Quigley, do you have any questions? 

Mr. Futron. yield to Mr. Quigley —— 

Mr. Quietey. Thank you. 

Mr. Futon (continuing). Who is the father of five children. 

Mr. Quieter. Doctor, I am about to pay you an extreme compli- 
ment. This buildup should give you the appropriate setup. Listen- 
ing to you today, I am not so sure that you are not the man my wife 
has been looking for for a long, long time. 

The Quigleys have a constant, continuous, everlasting, mostly good- 
natured argument over this business of what is a good school. I have 
almost reached the conclusion that a good school seems to be the one 
our kids aren’t going to at the moment. 

Iam almost inclined to have her get in touch with you to find out if 
there are any of these better schools in my part of Pennsylvania. I 
think our big problem is that the type of school that you have described 
exists only fully and completely in theory. 

M at complaint about all of the school systems, no matter how 

they are, is that you always run into the weakest link. You run 
into the poor teacher in the best school. 

Dr. Derrnick. Mr. Quigley, that is true. I spent 5 oe of my life 
in evaluating schools and I was in a different school every day. I 
went to some wonderful schools. But I never did go to the best of 
schools but what there was a weak spot. 

But isn’t that true of our way of life, human beings? Isn’t that 
true in industry? Wouldn’t an industry have weak points and we 
are constantly trying to correct those? Some of those weak points 
can be improved with these topnotch resources and supervision I 
have been talking about. 

Eventually, or some times, there is only one way to make an im- 
provement and that is to have a replacement. 

Mr. Quictey. We have had the very fortunate experience of one 
of our children going to the same school and always seeming to have 
excellent teachers. We have had the unfortunate experience that 
another one of our girls has always come up with a dud. It is just 
one of those things. 

This is in the same system. As a matter of fact, this happened in 
three different systems, both in Washington and in Pennsylvania. 

Dr. Derruick. I will say this, though, again, that those schools 
where there is the greatest concern and participation by citizens in 
support have fewer duds than the others. 

r. Quietey. I guess one is just born under the wrong sign. 

Iam going to make one statement about what Congress did. You 
are looking at a very outspoken advocate of Federal aid to educa- 
tion. I have gone up and down my district preaching the need and 
the necessity for Federal aid to education if we are going to have 
the type of schools that we need. 
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I go further in my thinking on this than you do. I have argueg 
that we can have Federal aid to education without Federal contro 
and I have cited to prove my case the land-grant colleges, GI loay 
bill, Federal-impact legislation, the vocational program. 

All of these have been in existence, and to my way of thinki 
there has never been any evidence produced that would show any. 
thing that even faintly resembled Federal control of education, 

Do you know what has happened to me? The Defense Education 
bill came along and it has just pulled the rug right out from under me, 

Dr. Derruick. Mr. Chairman, I am very anxious to show—— 

Mr. Quictey. I am referring particularly to something that is quite 
hot in educational circles in Pennsylvania. I am referring, of cours, 
to the loyalty oath provision. Do you know that we have had 4 
number of universities, good universities in Pennsylvania, that abgo. 
lutely refused to go along with the program. ‘This is proof positiyg 
of the foot in the door, how the people in eee will impinge 
upon the educators’ right, necessity for academic freedom, 

Dr. Derraick. Mr. Chairman, may I say to Mr. Quigley that] 
believe he knows the position of our Department. However we hay 
several hundred institutions participating—several hundred mon 
than we anticipated; and we only know about six or eight—— 

Mr. Quietry. Most of those were in Pennsylvania. 


Dr. Derruick. Mr. Chairman, would you permit me to say one | 


thing to Mr. Wolf and I will say it very quickly —— 

The CuarrMan. Surely. 

Dr. Derruick. About the Farm Bureau spokesman. I happened 
to be on a platform with a certain top leader of the Farm Bureauin 
making a speech. I made my speech first. His subject was different 
from his speech. He followed me, and he lambasted Federal aid tp 
education. 

I was frustrated because I had no chance to talk afterwards, except 
I spoke to him a minute on the platform as he sat down. I gave him 


experiences and the reactions and a lot of facts, and here was his | 


answer to me. 

He said, “Well, maybe so: but you are not getting much Federal aid 
to education now and maybe you are doing it without any Fedenl 
control. But if you got a lot of money, then you would have Fedenl 
control.” 

I wanted to tell him that the Good Book said if we are faithful 
over a few things, we may have responsibility over many. 

The CuarrMan. Mr. Fulton. 

Mr. Furron. I want to compliment the Commissioner of Education 


on his excellent statement. Secondly, to say that the Health, Educa | 
tion, and Welfare Department has in every instance and through the | 


years, cooperated fully with my office. In that, I would disagree with 
the chairman, because I feel that while they can’t do everything We 
want, nevertheless we do get good attention and good service. 

The question comes up: What size or amount of money would you 
like to have for a student loan program that would be adequate in 
your estimation to do the best job? What is that amount ? 

Dr. Dertuick. Mr. Fulton, we are very conscientious. These ar 
our reactions at our own conference tables in response to your ques 
tion, that the institutions, it is true, have—we now have the request for 
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$62 million. We are asking for $31 million, with the way opened 
up for us to come back for a supplemental if that is inadequate. 

We really don’t know whether they are going to need more than 
that or not. We just don’t. We think that it isn’t good policy to 
rush in and ask for the $60 million and maybe find that in the new- 
ness of this program we have gotten more money than is needed and 

be used. 

But we are very faithfully checking and constantly checking with 
the institutions. We are getting reports all the time. We have 
started a series of 12 regional meetings throughout the United States 
to work with all of them. As their experience increases and our ex- 
perience increases, if we find that we have underestimated, we are 
going to come back forthwith and very vigorously seek the amount 
of money that it will take to do the job. 

Mr. Futtron. The problem comes to the Congressman who takes the 
responsibility in this field that we are called upon in proportion to 
give billions of support to agricultural products and billions of sup- 

rt for houses and billions of support for local public works 

The CuairMAn. Foreignaid,too. 

Mr. Fuuron. And billions for foreign aid—we will put that in. 
Is it a correct proportion when you are talking $30 million to $60 
million? May I comment on that. 

I have seen the list of some of the allocations to colleges proposed 
under the first appropriation, and on some of the amounts they just 
appear ridiculous. It wouldn’t take, for me, a second thought to go 
to each college and say, “Suppose we set a program for you where we 
would divide the final loss, or guarantee you half your final loss.” 

It would be a guarantee program possibly, just as we do under 
foreign aid. Then you have only the premium to pay that we set 
aside for you as an appropriation against the final loss, which accord- 
ing to your good doctor associate is about one-half of 1 percent. 

faybe our approach is wrong on an overall appropriation for the 
whole program. Let us maybe pickup a guarantee program, so if 
we guaranteed losses at the rate of $60 million a year, they then can 
operate their own systems under private enterprise; and if it is one- 
half of 1 percent, it would mean multiplying $60 million by 200, and 
that would be $1,200 million a year program with only a $60 mililon 

ssible appropriation. 
rd entra I would like to react, but may I ask Dr. Flynt who 
has made a special study of this problem to respond. 

Dr. Fiynt. May I say, Mr. Halton, that both the House Committee 
on Education and Labor, and the Senate Committee on Labor and 
Public Welfare, gave serious consideration to a loan guarantee 
program. 

The thing that stops you there is the danger that the money won’t 
be found. You see, only about 700 institutions out of the 1,900 have 
up to now had loan programs. Some of those have very small pro- 
grams. There are about 1,200 more institutions without any loan 
programs. 

In such a guarantee program these people have to go out and get 
the money somewhere. They don’t now have it. 

Mr, Fuuron. I was counsel for a bank before I came here. If you 
gave us some good bankable paper that would be guaranteed against 
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loss by the college and the Government and get the bank a new de. 
aeaepe who is just coming along, I think you would find a pretty 

‘ Dr. Fiynr. The other factor the committees both considered was 
the uestion of the interest rate. If you will notice, the Congress 
itself set, this interest rate at 3 percent. Both committees were 
much concerned with lower interest rate loans. Bankable leans 
couldn’t be set up at 3 percent, and that is certain. 

Mr. Fuuron. In expanding the program, on the difference between 
no loan at all and a loan with a higher interest rate, possibly tha 
group of people might favor the higher interest rate to get the loan; 
while on some others, where there is a feeling they are just unable 
to carry such an obligation, it could be they would not use it. 

May [ finish something with the Commissioner, and [am through, 
It is in relation to a question of Mr. Miller’s. 

One of you said you must start with definitions. And hayj 
been interested in mathematics and statistics myself, when I h 
the word “median” I would question how you could answer the 
median of an educational) system referring to students. 

First you would have to determine whether Mr. Miller meant the 
median student or the median line of students running through the 
various age groups. : 

Secondly, if you were asking what he meant by that, you would 
have to say does he mean the arithmetic average, adding up all the 
marks and dividing them and coming up all through the grades! 
Or did he mean the arithmetic average by age groups? Or did he 
mean the average, the one that occurs the most number of times 
overall or in a particular grade or age group? Or, lastly, do you 
mean a slice that you go up and down the whole panel and take 
various kinds and varieties of age groups and various educational 
systems ¢ 

So I believe your answer to me, as a lawyer, was not responsive and 
{ wish you would put in the record the answer on one of those par- 
ticular angles. 

May 1 finish with this. Could you give us in the record Jater 
on the two other school systems in this country—that is the private 
school groups as well as the parochial groups? I have many paro 
chial schools in my district, and I would like to have you put in 
the record a survey just as you have done in regard to the ordinary 
public schools. 

Nore.—The Office of Education has informed the committee that no surveys 
have been made with respect to private and parochial schools, and that the in- 
formation requested is unavailable. 

Mr. Fuuron. Might I finish by saying this: Every Congressman here 
can determine whether he has a superior school system very easily by 
looking over his invitation list and seeing if he was invited to the 
science talent research dinner several weeks ago down here at the 
Statler Hotel. If you were invited, you then appeared with a science 
winner from your district and you were honored as well as your school 
district for having produced such a talent winner. 


It is done by the Westinghouse Electric Co. in cooperation with the 


Smithsonian Institution and is a very fine thing. I am pleased to 
say that in my district I have been a repeat winner. e in our 


district think we have good schools. 
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I would like to have put in the record by congressional districts 
where the dean’s list of the various service institutes comes from. 
Where do they come from ? 

I would like a survey made of the West Point Academy, the An- 
napolis Academy, the Air Force Academy, Merchant Marine Academy, 
ai Coast Guard Academy, and let us see just where the dean’s list 
comes from. ay 

If you will do that by congressional districts, I would appreciate it. 
Thank you. 


Nore.—The Office of Education has indicated that it will contact the service 
academies at the request of the committee, and will supply the requested infor- 


mation at a later date if the academies are able to supply the data. 

The CuarrMan. Mr. Miller. 

Mr. Mitier. Doctor, the question of State aid or Federal aid, Fed- 
eral interference, has come up. I think Public Laws 815 and 874 
have been in rr now for about 9 years—8 years. Has there 
been any complaint about interference with local e ucational institu- 
tions or domination by the Federal Government in this a 

Dr. Derruicx. I know of no complaint whatsoever, Mr. Miller, in 
the operation of this program about any interference whatsoever. 

Mr. Minirr. As a matter of fact, aren’t all the schools which are 
entitled to it pretty much in here trying to get on the list, and there 
are lots of them that would like to be on it that aren’t? 

Dr. Derruick. I am told there are. 

Mr. Mitirr. [f it is going to help you in this involved question— 
the breakdown as to the mathematics—and not having been a mathe- 
matician I would say you were talking about children in the age group 
of the young people who attended this television thing; so you can 
disregard the other part of my question, So just get Mr. Fulton his 
information, and if it is all right with Mr. Fulton, we will just take 
them along that one group. 1 didn’t mean to become so involved. 

Mr. Futon. I thought it was a good question. 

Mr. Miter. As I understand it, the word “median” is good there 
because [ am not a bit interested in the arithmetical average in this 
particular case. I would rather know where the group is in relation to 
the other people. 

I have no further questions. 

The Cuarrman. Mr. Moeller. 

I did cut off Mr. Wolf, so I will recognize him again. Mr. Wolf, 
Tcut you off before. 

Mr. Wotr. Thank you. 

I was hoping that somewhere we could get some facts. You said 
the administrative costs are less than 1 percent, Doctor. 

Dr. Derruick. Yes, sir. 

Mr. Wor. I would like to have the facts, because I am going to 
send a newsletter out to my people and tell them why I am taking 
this position. 

Anything you can give me to help me will also help my people, 
because I think this is important. 

Dr. Derruick. We will be glad to. 

_ Mr. Karru. Might I suggest, Mr. Chairman—would you yield for 
just a moment ? 

Mr. Wotr. Yes. 
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Mr. Karrn. I might suggest you make those facts available to each 
member of the committee, because it will be very interesting to me, tog, 

Dr. Derruick. I will be very glad to. 

Mr. Wotr. The other statement was, I wanted to associate myself 
completely with the remarks of my good colleague, Mr. Quigley, | 
have only three children, but we are also vitally concerned with thejp 
education. I am glad that you came, and I am glad that the head of 
this organization is so vitally enthusiastic. I mean that. 

Dr. Derruick. Thank you. 

Cuatrman. The Doctor has made an excellent witness. We 
appreciate his coming here, too. 

Are there any further questions? We had scheduled Dr. James 
Shannon, Director of the National Institutes of Health, for this mom. 
ing. We will have to call him later on. I think the committee wil] 
be very much interested in having at least one witness from the 
National Institutes of Health. It is a part of the jurisdiction of the 
committee that we have not touched on thus far. 

We will reschedule his appearance. It will probably be 10 days 
from today. 

Next week we have some large hearings, and I wish to caution— 
Dr. Hechler, I didn’t mean to overlook you here. Do you have any 
questions ? 

Mr. Hecuter. No, Mr. Chairman, thank you. I will pass. 


The Cuairman. What I started to say, next week we have rather 


heavy hearings. We have hearings on rocket propulsion, and we start 
with some very important witnesses Monday. So 1 know every mem- 
ber of the committee will want to be in on those hearings. 

If there is no further business-— 

Dr. Derruickx. Mr. Chairman, I know my colleagues would be very 
much disappointed in me if I didn’t thank you all for this privilege, 
It has been a very fine experience for us and we are grateful. 

Any time you want information from us or would like for any of 
us to come back, we will be very happy to do that. 

The Cuamman. We perhaps will call you back. The members 
wanted to ask you a lot of questions. We will probably ask you to 
come back. We want to thank you, and all the rest of you. 

The committee will recess until Monday morning at 10 o’clock, 

(Thereupon, at 12:25 p.m., the committee recessed, to reconvene 
Monday morning, 10 a.m., March 16, 1959, in room B-214.) 
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House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Tuesday, May 5, 1959. 


The committee met at 10 a.m., in room 214~-B, New House Office 
Building, Washington, D.C., Hon. Overton Brooks, chairman, pre- 

ing. 
me CuairmMan. The committee will please come to order. 

This morning we open a series of hearings on a new subject, and 
tomy mind in the future it will be considered one of the most im- 

rtant things this committee will have done. 

It is to study and report on what we might call a Census of Scien- 
tists and of Science, to show the availability of manpower, the cre- 
ation of the manpower needs and distribution and utilization of the 
manpower, both by the Government and by industry. It is some- 
thing that the country needs and needs badly. 

In this particular hearing we are fortunate that we have the full 
cooperation of the National Science Foundation. 

As I understand it, the National Science Foundation has been 
making some inquiries and compiling some data, perhaps exten- 
sively—I hope so—along this line. If that is the case, we want to 
cooperate fully with the National Science Foundation and we under- 
stand the National Science Foundation is cooperating with this com- 
mittee and we thank them very much. 

This morning we have Dr. Harry C. Kelly, Assistant Director for 
Scientific Personnel and Education; Dr. owen C. Dees, Deputy 
Assistant Director for Scientific Personnel and Education, and Mr. 
Thomas J. Mills, Program Director for Scientific Manpower; we also 
have Mr, C. B. Ruttenberg who is assistant general counsel. We are 
happy to have you gentlemen. We will ask Dr. Kelly, do you have 
a prepared statement, Doctor ? 

r. Ketty. Yes, I do; that I would like to present to the commit- 
tee with your permission. 

The Cuarrman. Proceed with your statement. 


STATEMENT OF DR. HARRY C. KELLY, ASSISTANT DIRECTOR FOR 
SCIENTIFIC PERSONNEL AND EDUCATION, ACCOMPANIED BY 
DR. BOWEN C. DEES, DEPUTY ASSISTANT DIRECTOR FOR SCI- 
ENTIFIC PERSONNEL AND EDUCATION; THOMAS J. MILLS, PRO- 
GRAM DIRECTOR FOR SCIENTIFIC MANPOWER; AND C. B. 
RUTTENBERG, ASSISTANT GENERAL COUNSEL, NATIONAL SCI- 
ENCE FOUNDATION 


Dr. Kerry. I take it, Mr. Chairman, you would like us to discuss 
one section of our act, section 3(a) (8), which reads— 
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to maintain a register of scientific and technical personnel and in other way, 
provide a central clearinghouse for information covering all scientific ang 
technical personnel in the United States, including its Territories ang 
possessions. 

This, to us, includes the mathematical, physical, biological, engi. 
neering and other sciences. 

Gentlemen, I welcome this opportunity to appear here today, and 
to discuss the National Science Foundation’s program for scientific 
manpower. 

There is general] awareness, now, of the impact of science and tech. 


nology on our whole society. One of the most important lessons that 
had been growing rapidly, but very quietly, and had reached the place 
where it was affecting the lives of all of us. 

Searching and thoughtful investigations of the status of our scien. 
tific and manpower—including the outlook for traip. 
ing—conducted during the period 1946-50, led to general awareneg 
that we were not prepared for the age of technology. There appeared 
no doubt that we must have more scientists, but how many? That 
we must train more engineers, but how fast? That our training 
methods needed improvement, but in what ways? 

During the better part of a decade, a multitude of questions arog 
and there was little on which to base their answers. On the on | 
hand, we could see the growing need for larger numbers trained in| 
the sciences and engineering—yet, at the same time we were appalled 
at the prospects of swelling enrollments at all levels in the educational 


we learned with the Hiroshima bomb was that science and technology 


system. 


With the establishment of the National Science Foundation in 1950, 
and the need for immediate program activities for education in the 
sciences, the first general policy decision was made—that our greatest 
need was for quality. Our first activity, therefore, was establishment 
of the graduate fellowship program which, during the past 8 years, 
has provided support to significant numbers of our most competent 
graduate students and advanced scholars in science, mathematics, and | 
engineering. This same criterion has formed the basis for all of our | 
other programmatic approaches to science education which have been 
developed—institutes for supplemental training of high school and 
college teachers of science aa mathematics, major projects for the 
improvement of course content materials, and many others. I shall 
not go into more detail about the origin and development of these 
ag oe at this time, since I understand that the committee might. 
interested in a more comprehensive statement within the near | 

ture. | 

From information presently available it appears to us that the basic 
problem which the United States faces in maintaining its position 
of world technological leadership is that of improving the quality of 
instruction in our high schools and colleges during the approaching 
period of vastly increased enrollments. 

The nature of the problem can be illustrated by the magnitude and 
growth of the number of scientists and engineers in the United States 

Between 1930 and the present the number of scientists in this coun | 
try quadrupled and the number of engineers doubled, while our pop- | 
ulation increased 35 percent. 
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The CuarrMan. Would you repeat that statement there, the num- 
per of scientists quadrupled ? 

Dr. Keiiy. Between 1930 and the present the number of scientists 
jn this country quadrupled and the number of engineers doubled, 
while our population increased 35 percent. _ t! 

Present estimates are that demand for scientists and engineers will 
continue to increase at an accelerated rate. Mt s4rise 

There are approximately 800,000 engineers and 300,000 scientists in 
our country. ‘They actually represent a small proportion of the total 

pulation—only about one-half of 1 percent. The technological 
faadership which the United States has achieved depends primarily 
on the high —— of this small group and upon our industrial or- 

ization. As the group enlarges, the highest quality must be main- 
tained, for creative scientists and engineers hold the keys to scientific 
advances of the future. 

New demands for scientists from 1950 on have met the “thin gen- 
eration”—the small numbers of persons born in the 1930’s. With the 

ressures of the cold war and the needs of technological expansion, 

emands have increased and the scarcity of young scientists has be- 
come quite severe. i 

Beginning in 1952, the number of colle enrollments has been in- 
creasing and, at present, our college population is higher than it has 
ever been. Moreover, all indications are that college and university 
enrollments will rise even more rapidly in the near future. The in- 
crease to date has resulted primarily from the greater proportion of 
our young people attending college. In the 1960’s the sharp rise in 
numbers that will be likely to double enrollments will result pri- 
marily from the increase in postwar population reaching college age. 

The problem of providing an adequate supply of scientists and 
engineers, therefore, can be broken into two parts: First, the immedi- 
ate problem of satisfying the demands of industry, government, and 
the teaching profession today; and second, satisfying the growing 
long-range needs of the country through adequate preparation for 
the much larger numbers of students who will be entering our high 
schools and colleges relatively soon. 

The short-range problem is mainly one of numbers, involving as 
it does individuals qualified for research in science, and for engineer- 
ing development. 

t can be approached through better utilization of already trained 
personnel, new incentives to bring trained personnel back into fields 
of science and-engineering, special training for essential specialists 
in acutely short supply, and the development and use of a body of 
trained technicians to make the work of the scientist and engineer 
more effective. 

The long-range problem is more difficult, since it must involve heavy 
emphasis on quality as well as quantity. A basic way in which to 
mprove both quality and quantity is toexpand and improve the corps 
of science teachers in our high schools, colleges, and universities. The 
identification of aptitude, the enlistment of able young people, and 
most important of all the quality of the training, danenle upon the 


If we are to maintain and improve the quality of instruction, we 
must begin right now to insure the availability of a corps of highly 
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trained, enthusiastic, and well-paid high school and college teachers 
and to provide adequate physical facilities. 

The National Science Foundation, therefore, is placing emphasis 
on the development and expansion of programs designed to achieyg 
and maintain excellence in training. Special programs have beep 
designed to increase the subject-matter knowledge of our teachers of 
science, mathematics, and engineering, and to encourage closer com. 
munication among high schools, colleges, and postgraduate teachers 
These are in addition to various fellowship programs and programs 
in support of research which are already in operation, with the ho 
that we can develop these programs in such a way that industry, jp. 


dividuals, foundations, and all interested groups outside the Feder | 


Government will be influenced to expand their support research and 
training in all fields of science. 


Our most serious obstacle, however, during the early 1950’s, in our 


efforts to understand our scientific manpower and training needs, was 
the lack of adequate information. Estimates, in 1950, of the number 
of scientists and engineers in the country were based upon bits and 


fragments of information. No organized or sustained effort had been 


made to find ways to measure either current or long-range need, 
Not until 1947-48 was there a general report on the number of col- 


lege degrees granted in all the separate fields of science and engineer. | 
ing per year. No general survey had provided adequate information | 


on the employment of our scientists and engineers in industry, educa- 
tion and government. There were some scattered efforts to piece to- 
gether some knowledge and understanding of the professional 
characteristics of our scientists and engineers, but they were poorly 
supported and fell far short of our actual needs. 

At the beginning of this decade, we had very little idea of the na- 
ture and magnitude of the problems in science education which lay 
ahead. Furthermore, even though we had become acutely aware of 
the growing threat of the U.S.S.R., there had been only a rudinetea 
effort to make provisions for the utilization of our scientific an 
technical manpower resources in the event of national emergency or 
war, 

Not only were we seriously hampered in those years by the lack 


of information needed for planning the nature and optimal size of | 


our program approaches to education in the sciences, we were faced, 
also, with a general attitude of apathy toward support of the means to 
collect this information. 

I should like to use the remainder of my time in.describing the 
efforts which the Foundation, itself, and other public and private 
agencies have made, for the development and improvement of a sys- 
tematic, coordinated program of data collection and analysis. 

Our legislation—the legislative authority is based on section 
3(a) (8) which I read before— 
directs us to maintain a register of scientific and technical personnel and in 
other ways to provide a central clearinghouse for information covering all 
scientific and technical personnel in the United States, including its Territories 
and possessions * * *. 

Objectives: This general legislative mandate we have translated 
into four principal objectives as guidelines to us for the program, 

1. Provision of data regarding the supply, utilization, character- 
istics, training, fields of specialization of and demand for scientific 
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and technical personnel so that the Foundation may consider relevant 
factors of scientific personnel resources in the development of its pro- 
ams and as advisory to other Federal and non-Federal agencies. 

9, The provision of a central clearinghouse for scientific manpower 
information so that other Government agencies, »rofessional societies, 
private organizations, and others concerned with scientific and tech- 
nical personnel may have access to information required for ad- 
ministering their programs; 

3. Maintenance of the National Register of Scientific and Tech- 
nical Personnel so that scientists and engineers with highly special- 
ied skills may be identified, located, and placed in priority assign- 
ments if emergency conditions require it; 

4, Administration of a limited program of research in order to 
sharpen and improve our methods for measuring demand, supply 
and characteristics of scientific personnel, and to develop a better 
understanding of the institutional framework in which scientists and 
engineers are employed. 

his operation is under the direction, in our division, of Mr. 
Thomas Mills, who leads the unit, scientific manpower studies, some- 
times called the clearinghouse. 

It is largely concerned with a compilation and analysis of informa- 
tion. Its activities include information on the supply, needs, charac- 
teristics, utilization, training, and so forth of scientific and technical 
personnel, and provision for release in useful forms for program and 
planning guidance. 

The other unit, the National Register of Scientific and Technical 
Personnel, is concerned with the registration of scientists and engi- 
neers, the processing of this information to make it readily avail- 
able, and the servicing “f requests for information on scientific per- 
sonnel included in the eye 

It is our expectation that a third unit will be added to this program 
in the near future. This unit will be concerned with research into 
concepts underlying scientific manpower data collection and im- 
provement of methods of securing such information. 

Generally, the Foundation’s scientific manpower studies are based 
upon information collected by other organizations, both private and 
public. This involves the review and analysis of materials originally 
collected by such agencies as the U.S. Office of Education, Bureau of 
Labor Statistics, Bureau of the Census, National Research Council, 
and many others concerned with one or more aspects of scientific 
manpower. 

The review of scientific personnel information provided through 
these other organizations frequently reveals certain data deficiencies. 
This is not to imply necessarily faulty workmanship on the part of 
these organizations, but rather to emphasize that these data are usu- 
ally collected as a small part of a larger whole in which scientific per- 
sonnel information is incidental. As these inadequacies become ap- 

arent, the scientific manpower studies program undertakes to secure 

tter information. This may require direct collection or assistance 
to other organizations in their collection efforts. Each of these 
methods has been used on occasion. 

Results of the scientific manpower studies program become avail- 
able in several forms. More significant findings may be published 
either as Foundation documents or may be released by other agencies 
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as studies supported by the Foundation. Studies of limited applica. 
bility may be released within the Foundation and the Government for 
specialized program development and guidance. Other materials may 
be released as the occasion requires in the form of press rele 
speeches, and correspondence. Calls upon the Foundation for infor- 
mation on such scientific manpower topics as numbers, specializatio 
salaries, training, requirements, and so forth, have been steadily in- 
creasing with the growing interest in these matters. 

I would like to mention a few of the publications. First we have 
the scientific manpower bulletins which are designed to provide sum- 
maries of important findings and survey results as they become avail. 
able. 

These releases generally contain only four to eight pages with a 
minimum of analysis. A total of 10 bulletins have been issued to date, 
Three on such subjects as the immigration of professional workers into 
the United States, the foreign language knowledge of American scien. 
tists, and industrial employment of scientists and engineers were issued 
last year. 

I will not read the complete list here, Mr. Chairman, except to read 
them by title and if you or the committee are interested, we can supply 
you with this information. 

We have several different kinds. Here we have a total report on 
Scientific Manpower Resources in the United States; Trends in the 
Employment of Scientists and Engineers in the United States, and the 
like. 

The Cuarrman. Now, in reference to those bulletins, they are small 
bulletins—do you have available a sufficient number of copies to give 
the members of this committee a copy ¢ 

Dr. Ketty. I believe we do, don’t we, Mr. Mills? 

Mr. Miixis. We will make them available. 

Dr. Keity. We do not have them with us this morning. 

The Cuatrman. With reference to the larger bulletin, what is the 
pleasure of the committee? Suppose we put it this way: Those 
members of the committee who wish copies of those bulletins make 
the request to the counsel and we will get copies. The larger bulle- 
tins 1 do not know whether the membership generally is going to be 
able to read the contents of the bulletins or study x Bond, But you 
have available enough so that those that are interested in studying 
them could get them; don’t you? 

Dr. Ketiy. Yes, sir; some of them are quite specialized. The com- 
mittee may be interested in this small report, overall report such as 
Trends in Scientific Personnel Resources. 

The Cuatrman. Do you have enough copies of Trends to give every 
member of the committee? 

Dr. Yes. 

Mr. Mitts. We can supply them; yes. 

The Cuatrman. Fine. 

Nore.—The copies of Trends in Scientific Personnel Resources are in the 
committee files. 

Dr. Kexry. At this time, the program is giving attention to four 
principal areas. They include improvement of the basic data, tech- 
niques for estimation of demand, studies in selection of scientific and 
engineering vocations, and scientific manpower in foreign countries. 
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It is believed that the application of the limited available resources 
to these areas 1s cep to make the greatest contribution to the advance- 
ment of program objectives. , Bi 

Improvement of the basic data includes provision of employment 
data, education and training information, economic and professional 
characteristics of scientific Segre wee utilization, occupational mobil- 
ity and accretions to supply through other than formal education. 
channels. By far the greatest resources of the program are concen- 
trated in this area which is considered fundamental to progress in 
related areas. The immediate program goal is to secure annual esti- 
mates of the numbers and principal functions of scientists and engi- 
neers employed by the major employing segments such as private 
industry, educational institutions, and Government. Studies are now 
underway in the industry and State government areas. Information 
on Federal Government employment of scientists and engineers is 
now available and information on educational institution employment 
is being programed. Other work going forward in this general area 
includes a study of graduate school enrollments in the sciences, the 
analysis of professional characteristics of scientists in the National 
Register, and training and employment opportunities for mathemati- 
cians in industry. 

Techniques for the estimation of demand is the second important 
area. It is perhaps the area of single greatest interest in requests 
coming to the Foundation. Past work supported by the program in- 
cludes a study of techniques for measuring demand by the National 
Bureau of Economic Research; a study of short-run requirements of 
industry for engineers by the Engineers Joint Council; and an analy- 
sis of scientific and engineering openings reported through the local 
public employment offices. This area of study is probably not yet in 
a position to benefit from large financial expenditures. It will require 
a very considerable amount of basic research into techniques before a 

program can be developed. 

The third area relates to the selection of science and engineering vc- 
cations. It involves factors important in the selection of scientific 
occupations and ananalysis of the traits associated with success in 
these fields. It involves questions of age at which youth become en- 
couraged or discouraged, to consider science careers, the psychological 
and sociological factors considered important as well as the economics 
of science training. ‘The program has supported a study by Columbia 
University into factors important to science careers. It is currently 
providing support for a further study by Harvard University and a 
conference on creativity in science to be held under the auspices of 
the University of Utah. 

The fourth area, foreign scientific manpower, is growing in im- 
portance. It is designed to show that we are concerned about U.S. 
peng Rr world developments and science and engineering. We 

ave no information about the potentialities of the free nations of the 
world and the potentialities of our possible enemies. So, to make a 
wise study of our own manpower, I do not believe that we could ignore 
a studies of the contributions other parts of the world 
can make. 

Now, to the National Register of Scientific and Technical Personnel. 
The National Register of Scientific and Technical Personnel main- 
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tains records on the location, training, and scientific specializations of 
the selected scientists and engineers. 

Individual scientists provide this information to their professional 
society which, in turn, pass it along to the register record center 
which is maintained on a contract basis by the North Carolina State 
College. 

The register is designed to provide a mechanism for the prompt 
location of individual scientists with highly specialized qualifications 
when needed for scientific work in the national interest. 

At the same time the register data in the aggregate provides q 
unique source of information on the supply and characteristics of the 


scientific population. 
Nine major professional scientific societies and through them some 


150 additional specialized societies are now cooperating with the 
Foundation in the maintenance of this register. 

Each society serves as the registration agent for the particular dis. | 
cipline it covers, and provides the Foundation with data on the indi. | 
vidual registrations secured. 

The Foundation establishes minimum operating standards, develops 
uniform procedures and schedules and provides the major share of the | 
funds required through contracts with these societies. | 

An arrangement has been concluded with the U.S. Public Health | 
Service whereby it maintains a Register of Sanitary Engineers as part | 
of the overall register. 

Punchcards are used for the maintenance and storage of these data 
and copies of register questionnaires are reproduced on microfilm, 
thereby assuring easy reference and flexibility. 

A recent development is the joint establishment with the Civil 
Service Commission of a roster of Federal scientists and engineers, 
This roster is designed to service the Government’s own personnel 
program by making known the skills and qualifications of Government 
scientists for use in upgrading and personnel transfers. 

All details of the management of this roster have not yet been con- 
pleted, but it is hoped that a single data collection will serve both, 
agencies. The register is the only comprehensive program for reg. | 
istration of scientific personnel. It covers the natural sciences and | 
certain related disciplines such as geography and demography. | 

In the science fields it aims to include all scientists trained to the 
Ph. D. level or with equivalent training and experience sufficient to 
qualify them as full-fledged professionals in their respective fields. 

In the engineering field, a finders’ list, which includes some 20,00) 
engineers in different geographical areas and engineering specializ 
tions, is maintained. 

These key engineers have agreed to supply advice on technical mat- 


ters or names of other engineers with special talents, skills, and train: | 


ing in case of emergency. | 


At the present time there are approximately 170,000 scientists reg- 
istered in the program with data collected in 1957 or 1958. 
An additional 20,000 engineers are included but on a somewhat dit-| 
ferent basis. 
The register is currently designed to provide information on the, 
numbers and characterization of scientifte personnel, to support the 
professional scientific societies in their manpower information ser 
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ices to the scientific community and to locate individual scientists in 
the national interest. 

It might be better here, Mr. Chairman, to stop for any questions be- 
fore we go on to our future program development. __ 

The CuarrMan. I think that would be an excellent idea. 

How much money do you have available for the purpose of your 

rogram of registration of scientists and the establishment of the 
availability of scientific manpower ? vet : 

Dr. Kexty. We have this year for the scientific manpower studies, 
$479,000; for the registration of scientific and technical personnel, 
$381,000. 

The CuatrMANn. A total of six hundred-some odd thousand dollars. 

Dr. $860,000. 

The Cuamman. $479,000 and $381,000 would be about $800,000, yes. 

Dr. Yes, sir. 

The CuatrmMan. A total of over $800,000 available for that pur- 

. Is that a sufficient amount of money for you to do the job like 
you think you should do it ? 

Dr. Keiiy. Well, it is sufficient for us this year and we hope that 
in the future we can expand this program in our—let us see, what 
are we asking for next year, for next fiscal year—$1 million? 

The CuatrMan. $1 million. That is for both programs. 

Dr. Yes, sir. 

The Cuarrman. How would you break them down for next year? 

Dr. Ketiy. We would have $500,000 for manpower studies, $100,000 
to start this basic research which we think is necessary to do a 
better job of measuring demand in the future and $400,000 for the 
register. 

e Cuatrman. A total of a million dollars. 

Dr. Ketiy. Yes, sir. 

The Cuamman. You do not show anything at all this year for that 
second item. 

Dr. Keiry. No, not separately. We have a small amount, explora- 
tory amount, really trying to find the people able to do and interested 
in doing the work in research. 

The epi Well, now, if you need $1 million, that represents 
a sizable job that you have to do, isn’t that right ? 

Dr. Kety. Yes, sir. 

The Cuarrman. Now, you are going about that systematic register 
as the only agency that seeks to assemble the available manpower, 
scientific manpower throughout the Nation ? 

__Dr. Ketiy, The foundation is the only agency for recording indi- 
vidual scientists by name, profession, and characteristics. 

There are other agencies who make studies regarding supply and 
demand. We, in our organization ’ 

The Cuarrman. What other agencies are there? 

Dr. Ketry. On supply there is the Office of Education, Bureau of 
the Census, Department of Labor. Are there others, Tom? 

Mr. That just about coversit. I think. 

Dr. Ketiy. The National Research Council and the professional 
societies, like the American Institute of Biological Sciences, American 
Physical Society are all concerned. 

e Cuamman. Those professional societies are nongovernmental. 
. Ketiy. Yes, sir. 
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The Cuatrman. The others are governmental ? 

Dr. Ketiy. Yes, sir. 

The Cuatrman. And do you think that these agencies are able to 
do a comprehensive job ¢ 

Dr. Keniy. Yes, sir. Well, our stand on this, sir, is that we do 
not want to build up a big staff, ourselves, to make these studies but 
rather to insure that the problem is attacked and the gaps in the in- 
formation are covered so that we are a granting agency in this pro. 
gram; we support the programs of the professional societies, we give 
financial support to the National Academy of Sciences—National Re. 
search Council among others. We do not actually make the studies, 
ourselves. 

The Cuarrman. I am happy to see here you say you do not want to 
build up a big staff, because I think every member of the committee 
feels the same way, that they did not want to build up unnecessarily 
a big staff. 

But, are you able, from what you are doing, to be able to say where 
there is a shortage of scientific power and where there is a surplus 
of scientific manpower? 

Dr. Ketry. This is one of the areas where there is needed some 
basic research. Certainly, we could differentiate between what we 
might call need, needs of the country, and there may be some danger 
in saying or trying to predict what the special needs in science, at 
least the basic sciences would be 10 or 15 years from now, because 
the nature of science, itself, is such that new fields may develop 
thereby creating new demands. 

The Cuamman. Take the item of engineers, for instance, I have 
heard it said that there is a shortage of good engineers, with this 
highway program being put through involving an astronomical fig- 
ure; I hear complaints that there is a shortage of engineers available 
for that sort of program. 

Will your figures show the needs of engineers, say road engineers, 
or all types of engineers? Would they show the needs, would they 
show the available engineers by name and location ? 

Mr. Mitis. Let me try to answer that, Mr. Chairman. 

Let me say, first, that our data are still poor and they are going 
to be poor for a long time. We have got a long way to go. We have 
come quite a way but we have a long way to go. 

With respect to the specific question of shortage of engineers, there 
are certainly shortages, particularly in some of the new technological 
fields. From what we are able to learn, such fields as electronics, 
missiles, computation fields, are fields in which there are shortages 
of engineers. 

With respect to the highway program from what information we 
have been able to put together there has not been a serious shortage 
of civil engineers. 

We had a session with some of the highway people last December in 
hie 2 — went into this matter of what does the roadbuilding program 

ook like, 

We were advised that the State highway departments have been 
under certain restraints. 

However, there have been very considerable improvements in the 
utilization of engineers in the highway building programs. These 
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improvements have been sufficiently great, that they have not required 
the expansion which was previously anticipated in view of the size 
of the program, and from what information we have, we do not believe 
there is a serious shortage of the civil engineers for highway building. 

The CuairMan. I merely mentioned that as an illustration there, 
not as a feature I want to develop, because I want to keep it on a 
broader basis than that at this time. 

But then you are in a position, though, to say whether there is a 
shortage of engineers. 

Mr. Mitts. We can say some thiags about this. 

Of course, in this country we have no system where jobs are regis- 
tered as openings. Our register is not complete in the area of engi- 
neers as was noted, so that our information is not nearly as good as 
we would like, but we can highlight certain areas and say there appear 
to be shortages here, while the situation in another discipline does 
not appear to be serious. 

The Cuarmman. I can see where that information would be inval- 
uable. 

For instance, the selective service board could take that into consid- 
eration, not only as engineers but scientists generally. I know my 
office has had appeals to get men out of service because they were 
engineers and were needed by the road program. 

ow, if that is not the case, if they are not needed, the Congress 
= to know it and the country ought to know it, too. 

ell me this further on your program. Do you go so far as to 
check the needs of industry as to engineers or as to scientists, or both ? 
Do you then go so far as to check the question of whether engineers 
or scientists are hoarded by industry, that they have more than they 
need? Ihave heard it said that certain industries build up a backlog 
of scientists so they can get Government contracts, and after they get 
the Government contracts, then they appeal for more scientists to keep 
the backlog built up. 

Have you gone into that matter ? 

Mr. Mitis. Let me say if I might, that there are two kinds of 
things we are doing in this general area. One is, we are supporting 
studies of the numbers of engineers en in industry and the 
functions performed by these engineers in industry ; that is, how many 
of them are engaged in research and development, and how many of 
them are in administration, how many in production, and so on. 

The other kind of program that we support is support provided to 
the Department of Labor through the U.S. Employment Service. 
And we are interested here to know in what areas and in what indus- 
tries serious shortage situations seem to be developing. Each 2 months 
we now get from the Department of Labor a report on the general situ- 
ation in some 30 major industrial areas of the country, as to what the 
situation seems to be. 

I think with respect to hoarding in a given case, we really know 
very little at this stage. 

e things that we do know are more in terms of total numbers 
employed in industry. We are hopeful of building up a series to 
show how this number increases and the areas in which it does in- 
crease. We also have, through the Labor Department channels, some 
information on what is happening in particular areas and in particu- 
lar industries. 
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But with respect to the hoarding, if it exists, I think we know really 
very little. 

The Cuamman. Now, do you have a list of those types of scientists 
and engineers that are in short supply ? 

I see in the press so many advertisements, “Needed, Electronic 
Engineers.” I see in the New York Times they appeal for all types, 
in big ads, for scientists. 

Do you have a list of those? Can you advise this committee in 
due time the areas where there are shortages and where there are 
surpluses and advise us what should be done to meet that situation? 

Dr. Ketty. Could I make a comment, too, about utilization? We 
do agree with you that this is a very important area and I do not 
think we have really the information to give you a good answer on 
that. This is one of the areas where we think the program should be 
developed in the future, so we can give a better response to this 
question. 

The Cuatrman. That is the type of information we want. If we 
are short, we can put in our report that we are short in this respect 
and need further development in this respect for the good of the 
country; we have done a good job in another respect, and we will say 
that. 

Dr. Ketry. In utilization, we have to agree with you that this 
should be given very serious consideration as to better utilization of 
engineers, the possibility of using technicians to assist the scientist 
and the engineer. 

The CHatmrman. And the need, put it that way, of training more 
scientists of certain types. 

Dr. Yes. 

Now, on the last question of particular shortages in particular 
areas we do have some rudimentary information about this. Mr. 
Mills, I think, would agree with me that we do have information from 
the Department of Labor, the various societies and the employment 
offices which are measures of special needs in special areas. 

But, on your comment as to influence on training, I think we should 
be very careful on overplanning because of this particular demand 
information. We think that there should be flexibility and adapta- 
bility in our young people and that we should give training in the 
basic sciences and mathematics as one way of insuring this perry 
and adaptability to the new sciences and new engineering fields whic 
are developing. 

Mr. Anruso. Will you yield for a question ? 

The Cuatrman. I the gentleman from New York. 

Mr. Anruso. Dr. Kelly, do you think you can prepare for this 
committee a written report as to the number of scientists and engi- 
neers where there could be a shortage, where greater demands may 
made? In other words, a full, complete report on. this subject. 

Dr. Keiuy. We could prepare from the information we have avail- 
able, but I would be unhappy about using this for serious planning. 

Mr. Anruso. You mean the information that you have available is 
not the best ? 

Dr. Ketiy. Yes; that is what I mean to say. 

Mr. Anruso. How long would it take you to gather the best infor- 
mation and then supply the report ? 
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Dr. Ketiy. We think we need basic research here. For instance, 
we may look at advertisements in newspapers for electronics engi- 
neers, and soon. But we do know there is a multiplying factor here 
that is not a 1 to 1 correspondence between demand and newspaper 
space in advertising. But we will be glad to supply you with the 
information we have presently available and give you an indication, 
Lhope, of where more research isneeded. _ 

For instance, one study we supported with the National Bureau of 
Economic Research 2 years ago to help us determine what are the best 
methods and techniques for measuring demand. One of the techniques 
was salary. At that time if you looked at salary the conclusion they 
came to was that there was no shortage of scientists in the United 
States. This was based on the fact that the salaries of scientists and 
engineers did not go up, if it were really reflecting the economic factors 
of supply and demand. Am I reporting correctly here, Mr. Mills? 

Mr. Yes. 

The CuarrMan. Is that a reflection of the lack of need or the lack 
of understanding of the needs of the industry, or do I make myself 

ear? 

Dr. Ketiy. I think it is both. 

Mr. Anruso. In addition to the information that you have avail- 
able you have sources from which you can gather information? 

Dr. Yes, sir. 

Mr. Anruso. Would that take too long a time for you to gather 
from these sources ? 

Dr. Kerxy. Mr. Mills, I think rst can get this information from 
the Engineers Joint Council and Engineering Societies who do make 
estimates of this kind. 

Mr. Minis. I think, if I understand the question, we have a fair sup- 
ply of information on that. We can tell you, I think, how many 
mathematicians we have; how many biologists; how many physicists, 
andsoon. This information is fair. 

The weakness is: what are the requirements for these people; the 
demand for these people; and here we can talk in geanedd terme, but 
I think we could not 7 pinned down to say that there is a shortage 
of 200 or 600 or 5,000 or any other specific figure. I think what we 
would have to do is say that this particular area seems to be more 
critically short than some other area. 

It is these kinds of general things that we can do. Of course, no- 
body collects information on available jobs; that is, on a total basis. 
We have some through the professional societies, and we have some 
through the public employment office, but this has not been collected. 
Ireally doubt whether it could be collected in a satisfactory form. 

Mr. Anrvso. In other words, at this time we do not have some sort 
of a coordinating agency or gathering-information agency that would 
give us these facts. 

Mr. Mus. For the whole picture, we have not as of now; right. 

Mr. Anruso. Then give us the best information you can. 

Mr. Minis. This can be done. 

Mr. Anrvso. As soon as you can. That is all, Mr. Chairman. 
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(The information furnished by Mr. Mills follows :) 


STATEMENT ON NUMBERS OF AND EMPLOYMENT SITUATION FOR SCIENTISTS AND 
ENGINEERS PREPARED BY NATIONAL SCIENCE FOUNDATION 


There are no precise figures on the numbers of scientists and engineers, ‘This 
is partly a matter of the lack of precision of the meaning of these terms, py; 
more importantly the lack of interest, until the last few years, in developing 
accurate measurement methods. The desirability of data on these occupations 
now is somewhat akin to the need for improving the count of the unemployed 
in the 1930’s. At that time, our estimates of the numbers of workers unemployed 
differed by several million; it was not until the early 1940’s that the Monthly 
Report on the Labor Force of the Bureau of the Census produced reliable 
data. 

The problem of definition is serious. Engineers particularly are employed jp 
a wide variety of jobs. At one extreme are the technician-related jobs which 
shade off imperceptibly into draftsmen, engineering aids, electricians, ang 
other nonprofessional jobs. At the other extreme, engineers advance into 
managerial and administrative positions without any clear demarcation that 
at one point they are in engineering jobs, but that at another they become 
managers. 

Within this spectrum of engineering jobs, most students of the subjeet agree 
on the nucleus group. It consists of the engineering school graduates and 
others of equivalent experience and training who are engaged in the applica. 
tion of scientific principles to problems of production, research, development, 
etc. To this number are frequently added others, such as, college graduates 
trained in science rather than engineering, engineering graduates not employed 
in engineering jobs, technical institute and trade school graduates who haye 
been upgraded into engineering jobs, correspondence and special training course 
recipients, those without formal advanced training but employed in technician 


jobs who have learned on the job, and some who are working in narrow technical | 


specializations without extensive training. The number of these groups included 
in the count is frequently the most important element in determining its size, 

The National Science Foundation is currently engaged in improving the basic 
measures in this field as a part of its scientific manpower program. This 
effort will require time to produce satisfactory results, but work is now going 
ahead on developing better definitions of engineering and scientific jobs, in 
assessing what is now being reported, and in securing basic counts of numbers 
employed. In the meantime estimates are prepared from time to time on the 
basis of the best available information, as assembled from numerous sources, 


ESTIMATED NUMBERS OF SCIENTISTS AND ENGINEERS 


In order to achieve full professional status, scientists are usually expected 
to have advanced training or experience beyond the bachelor degree level. In 
most fields of science, the doctorate has come to be practically a requirement 
for the journeyman scientist in many areas of employment. In a few fields 
postdoctorate training is fast becoming a necessity; in a few other fields post- 
baccalaureate experience may still be substituted for formal graduate training. 

In sharp contrast, engineers usually achieve full professional status upon 
completing 1 or 2 years’ experience after securing the engineering baccalaureate. 
Very large numbers still are considered engineers through training and experi- 
ence even without an engineering degree. Many engineers are enrolled in grad- 
uate courses, but the number of doctorates given is still small in relation to 
the number of bachelor degrees awarded. 

Foundation estimates are conceptually intended to include generally as scier 
tists and engineers those considered by these professions to meet at least mini- 
mum professional qualifications and engaged in science or engineering jobs. 
Under this concept, the scientist typically will have at least a bachelor degree, 
or equivalent experience and training and be in a scientific job. Many will 
have additional experience and training to the doctorate level. The engineer 
typically will have at least a bachelor degree in engineering, or equivalent 
experience and training, and be in engineering work. 

With all these qualifications in mind, the following estimates of the number 
of scientists and engineers have been prepared from the available information. 
They are approximate, but considered accurate within 10 percent. 
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eal scientists: 


Barth scientists (geologists, geophysicists, meteorologists) _..____ 30, 000 
28, 000 
Life scientists: (Biological, medical, agricultural) ~_---_-----__-~---- 75, 000 


REGISTER OF SCIENTIFIC AND TECHNICAL PERSONNEL DATA 


Our most complete information on the scientific specializations and economic 
characteristics of scientists is contained in the Register of Scientific and Tech- 
nical Personnel. This Register, maintained jointly by the National Science 
Foundation and cooperating professional societies, covers the basic natural sci- 
ences and a few applied fields on a voluntary registration basis. It does not 
cover in similar detail the engineers who are included in the Register through 
a “finders list” of some 20,000 key engineers only. 

Data are now available on approximately 115,000 scientific and technical 

rsonnel, who filed Register information with the cooperating societies in 1954- 
5>. Information from the 1957-58 circularization is now being processed and 
will cover some 170,000 when released later this year. 

Table 1 shows a distribution of the register scientists by broad discipline and 
typeof employment. It will be noted that nearly half of the total are employed in 
private industry, nearly one-third by colleges and universities, and about 1 in 5 
by governmental agencies at all levels. This distribution varies greatly by disci- 
pline, however. For example, nearly 90 percent of the chemical engineers are 
employed by private industry; nearly 70 percent of the geographers are in col- 
leges.and universities; and governmental agencies lead in employment of mete- 
orologists with about 70 percent of the total. 

In table 2 are shown data on the principal functions in which register scien- 
tists are engaged. On an overall basis about 40 percent of them are engaged 
in research, development, or field exploration. Another 18 percent report their 
chief functions as management or administration, while another 17 percent 
are primarily engaged in teaching. All other functions account for about 20 
percent of the total. Again, very considerable variation is found between fields 
of science. 

The final table 3 shows levels of educational attainment of the register scien- 
tists. This table confirms the general belief that our scientists are an extremely 
highly educated professional group. Some 40 percent of them possess the 
doctorate, another 26 percent have a master’s, or second professional degree, 
while 34 percent have only a bachelor’s degree or no earned degree. 


TaBLe 1.—Employed scientists in the Register of Scientific and Technical 
Personnel by type of employer and field of employment, 1954-55 


{In thousands} 
Type of employer 
Field of employment 
Total Industry | Educational | Govern- 
and nonprofit ment 
Life sciences: 
Earth sciences: 
SS Se 12.0 7.8 1.4 2.8 
Physics and astronomy._............-.......---...-. 11.4 4.6 5.2 1.7 
8.2 7.3 .6 4 
Excludes 569 n f 
Dy ie persons not reporting-type of employer 


Note.—Columns will not always add to totals on account of rounding. 
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TaBLE 2.—Employed scientists in the Register of Scientific and Technica 
Personnel by type of function and by field of employment, 1954-55 


[In thousands] 
Type of function 
Field of employment Research Manage- 

Total develop- ment, Teach- All 
ment, field | administra- ing other 
exploration tion 

1112.4 49.1 20.5 19.2 Be 
Life sciences: 
14.9 7.0 1.6 5.0 13 
Earth sciences: 
Geology, geophysics-_..........------- 11.9 6.8 2.2 9 20 
Physics and astronomy--------.----------- 11.3 6.6 1.3 2.3 li 
Chemical engineering_........-..-----.---- 8.2 2.8 2.1 3 30 
8.4 3.0 1.0 3.1 13 


1 Excludes 3,357 persons not reporting function, 
2 Less than 50. 


Tas_e 3.—Employed scientists in the Register of Scientific and Technical 
Personnel by level of education and field of employment 


{In thousands] 


Level of education 
Field of employment 
Doctor’s Master’s | Bachelor's 
Total degree degree ay or 
Life sciences: 

8.0 1.9 2.3 38 

Earth sciences: 
11.8 2.0 2.9 69 
Meteorology - - - 1.7 .4 13 
Chemistry - -- 32.4 14.1 6.3 120 
8.2 1.2 2.0 


1 Excludes 1,016 persons not reporting level of education. 
Notre.—Columns will not always add to totals on account of rounding. 


DEMAND-SUPPLY SITUATION FOR SCIENTISTS AND ENGINEERS 


Any precise quantitative measurement of the demand for scientific and engi- 
neering personnel is even more impracticable than precise estimates of supply. 
There is, of course, no central reporting of the number of vacancies in thet 
fields. Recruitment to fill such jobs is carried on in many ways, and there att | 
few control points at which counts can be taken. Nevertheless, some limited . 
and partial coverage data give some insight into this topic, fragmentary ® 
these data are. They are more satisfactory in measuring the trend, rathe 
than the level, of demand. 

Some measures of demand are based upon reports of anticipated: hirings ) 
employers, and might be termed “employer expectations.” Typically, sud 
measures involve surveying a sample of employers to determine current 
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openings or anticipated additional jobs to be filled within a rather short future 
period. Surveys of this general type have been made from time to time by the 
Engineering Manpower Commission, Northwestern University, and the Depart- 
nt of Labor. 
mM nother indication of demand may be gleaned from the public and profes- 
sional society placement services through which scientists and engineers are 
accustomed to seek new jobs. The Department of Labor, with Foundation sup- 
port, has sought to develop a bimonthly series based upon job openings for 
scientists and engineers which cannot be filled locally. Professional society 
placement operations frequently include minimal statistical data on numbers 
of employers seeking recruits and numbers of members registering for new jobs. 

Another much debated measure is the volume of newspaper help-wanted 
advertising for scientists’ and engineers’ services. This measurement usually 
consists of the linage of “want ads” in selected journals or newspapers. It 
has the advantage of being the most current of the indicators, and it anticipates 
the other indicators which are usually several months after the fact. 

Finally, another measure of demand is the level and trend of salaries in 
relation to the other professional fields. The level of beginning engineer sal- 
aries, for example, in comparison with those of other college graduates gives 
an indication of relative demand. The year-to-year increase of such salaries 
is a further measure of whether demand is increasing. 

The present shortage situation is definitely a selective one. Engineers and 
scientists at the advanced degree levels are particularly in demand by industry, 
education institutions, and Government. Scientific and technical personnel com- 
petent at research and development in the new technology areas are sought in 
numbers beyond the available supply. Colleges and universities recruiting for 
well-trained faculty in science and engineering are forced to compete with the 
better-paying positions in industry. This results in some relaxation of stand- 
ards so that less well qualified instructors are employed. 

Engineers generally are again, after some easing in 1957-58, becoming in 
shorter supply, particularly those with experience in newer fields such as elec- 
tronics, missiles, computers, nonconventional fuels, and reactors. Openings for 
electrical, civil, mechanical, and electronic engineers appear considerably higher 
than a year ago. Metallurgical engineers and metallurgists appear to be in 
balance, except perhaps for research metallurgists at advanced levels. Engi- 
neer recruiting on college campuses this spring is higher than in 1958. 

In mid-1958 the Engineering Manpower Commission of the Engineers Joint 
Council conducted another of its annual surveys of demand for engineering 
graduates by industrial concerns. At that-time industrial organizations reported 
an overall demand for engineers in excess of the number they anticipated being 
available for employment, although this deficiency was less than that reported 
for 1957. However, the results of the study indicate that a rather close balance 
between the demand and availability for employment of engineers prevailed 
during June-August 1958. The continued economic recovery has placed new de- 
mands on recruitment programs and since then certain problems of manpower 
supply have emerged. However, the shortages that have developed have been 
confined largely to specialized areas realted to sophisticated weapons technology. 
Employers were also asked about projecting their expected needs for additional 
engineering graduates in 1959. According to plans in mid-1958, industry ex- 
pected to increase its recruiting goals for new graduates in 1959 with substantially 
the same supply deficiency expectations as in 1958. ; 

Basie science fields are even more difficult to appraise. Highly trained and 
well qualified scientists at the Ph. D. level continue to be sought in large 
numbers. Demand for physicists and mathematicians is high; chemists appear 
to be more in balance but with demand active. Earth scientists, particularly 
those who have not completed doctorate training and those engaged in field 
exploration, are reported in greater supply than currently required. Life 
scientists appear to be in relative balance except for the highly trained medical 
research scientists for which shortages are reported. The demand for well quali- 
fied psychologists with the doctor’s degree or equivalent in experience exceeds 
the available supply of such personnel. 


The Cuarrman. Mr. Hechler. 
Mr. Hecuter. Thank you, Mr. Chairman. 
Dr. Kelly, I would like to ask you a couple of questions about this 


national register on which, as I understand, you are spending 
$381,000 this year ? 
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Dr. Ketiy. Yes, sir. 

Mr. Hecuier. How much of that is on contract ? 

Dr. Ketty. It is all on contract. 

Mr. Hecuuer. All of it ? 

Dr. Ketry. Yes. 

Mr. Hecuter. You mentioned North Carolina State. How much 
would that particular contract be ? 

Dr. Ketiy. $100,000 a year. 

Mr. Hecuter. Since much of your data comes from agencies and 
societies here in Washington, doesn’t that involve a lot of waste mo. 
tion and waste time and expense in communicating back and forth with 
North Carolina State when particular requests come in for data from 
this register ? 

Dr. Kexiy. Well, there are several things we want to do here. First, 
we want to encourage the societies, themselves, to know more about 
themselves and what particular direction they are developing in and 
we do not want to build up a staff here ourselves to do this. 

Mr. Hecuter. Exactly. 

Dr. Ketiy. So that we have only three professional people in our 
organization involved with the Register. 

ow, as to why we have it down at North Carolina, there is another 
reason of security, that we would not like to have the information all 
in our offices and have a duplicate set so that in the event. records 
would be destroyed, there would be—what do we call it—a relocation 
site down there 

Mr. Hecuter. What would be the possibility of using an organiza- 
tion like the American Association for the Advancement of Science, 
something like that, a private organization that would be a little bit 
closer but that really had a self-interest in this whole program! 
After all, this serves the interests of the members of a private profes- 
sional society and they would be able to contribute personnel and 
equipment and data for the maintenance of the Register. 

I am just trying to see if there is not some way to cut down this 
expenditure by the utilization of people who are interested in it to 
begin with, and then you would merely be a needler and a prodder and 
a setter of standards. 

Dr. Ketry. Yes. Well, I think this is a good suggestion. The 
disadvantages would be that this again would be in Washington; if 
it were not in Washington, they would have to set it up somewhere 
else. Also we would like to have it close to a university, because this 
Register has several weaknesses. First, it does not indicate anythi 
about quality. So, if we needed information in a hurry, we woul 
like to have it near a scientific community and people who could be 
called in from the scientific community and we do use the staff at 
North Carolina State to give us some indication of these other factors 
than statistics. 

a a primarily, the answer, though, is relocation; is it not, Mr. 
ills 

oo Mus. I think we had three reasons as I recall for going down 
there. 

One was we wanted to get out of the target area, so-called, and 
Raleigh is one place that was available. We wanted to have a place 
where there were machine tabulating facilities available to us and the 
campus had them down there. — 
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The other one was we wanted access to professional scientific talent 
that could be called on to provide consulting services and there are 
three large universities within a close radius of Raleigh—North Caro- 
lina State, Duke and University of North Carolina. 

I think these were the main reasons for locating down there. 

Mr. Hecuter. Something like the University of Maryland would 
not be as good from your standpoint ? 

Mr. Mitts. This may be a question of how important you consider 
the target area aspect. 

Mr. _ omen Just one more question on that: How long do you 
think it is going to take before this register will be up to date and 
complete, insofar as your current standards are concerned 

Dr. Ketty. I would like to ask Mr. Mills to report on this since 
scientists and engineers do change positions, you cannot just say that 
this is the case forever. 

Mr. Hecuter. No, I mean, as of a certain date. 

Mr. Miris. The records center is now processing the information 
collected in 1957 and in 1958. 

We now have a listing of the scientists in the register who supplied 
information during that period. 

Now, of course these people change their addresses, they chan 
their fields, they change their employment. So that we have thought 
that one count probably have to recontact these people on about a 
9-year cycle in order to keep your information up to date. : 

Our tentative plan was to go back in 1960 to bring the materials up 
to date that we now have. 

Let me say that we have released information on the registrants as of 
1954 and 1955. We have released some information on the 1957-58 
group and we hope to complete the analysis of that group by late’ 
summer or early fall. 

Mr. Hecuier. Have you conferred with those who conducted the 
roster of scientific and specialized personnel under the War Man-.- 
power Commission during World War II to take advantage of their 
techniques ¢ 

Mr. Yes, sir. 

We have an advisory committee which includes one of the directors: 
of that old operation, Mr. O’Brien from HEW and of course, we did 
inherit the files from the old national roster. 

Mr. Hecuter. I have no further questions. 

The Cuarrman. Mr. Osmers? 

Mr. Osmers. Mr. Chairman, I wanted to ask some questions, prob- 
ably not quite as specific as those that have been asked; with regard 
to the general supply picture. Would you say that the Nation has 
generally an adequate supply, an inadequate supply, or an oversupply, 
and in which direction are we headed ? 

Dr. Ketry. I tried to answer that by breaking the problem up into 
twoparts. ‘The short range problem of immediate needs, this is great. 
This is a problem, as the chairman pointed out, of better utilization 
of the ones we have now. 

here are certain areas we can identify as really severe and at the 
top of the list I would put college teachers, high school teachers in 
science and mathematics, and engineers. 

Mr. Osmers. Those are your most. critical shortages? 
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Dr. Keuiy. Yes, sir; this is in addition to the industrial shortages 

The long-range problem may be compounded by numbers, with the 
great increase in college population; the problem there is not so.much 
numbers but rather what kind of a job we can do in excellence jp 
education with this vast expansion in our school system. 

Mr. Osmers. Mr. Chairman, another question or possibly two. 

Over the past couple of years, as a member of the Armed Services 
Committee and of this committee I have endeavored to find out from 
men with backgrounds such as your own about the basic public educa. 
tion system of the United States, particularly with reference to its 
adequacy in the first 12 years of education in this country, to meet the 
growing needs for scientists, more scientifically trained people and 

or those people who do not go into the sciences formally—just the 
average citizen. 

Do you feel, sir, that the curriculum, on the average, of the public 
school system of the United States for the eight primary grades and 
* Sour secondary school years is adequate to meet the needs of the 

ation ? 

Dr. Ketty. No, sir. I think with the competitive field which the 
United States is entering we cannot be apathetic about any of our 
activities, in labor, management, or education. 

We do think that partly as a result of the great increase in enroll- 
ments, our teachers have bene overworked. I think they are serious, 
devoted, and eager to learn. 

I think they should be given an opportunity to be scholars, and they 
should be given an opportunity of having the tools to teach with. — 

We have a special program in the Foundation to encourage the 
scientific leaders, leaders in the sciences and mathematics to work with 
the leaders among our teachers to: make critical studies of course con- 
tent, and we are supporting activities in the field of physics, mathe- 
matics, biology and shortly we will support a critical study in chemistry 
in our high schools. 

Mr. Osmers. I wonder, Mr. Chairman, whether the witness feels 
that we are making maximum use in the Nation of our great facilities 
for television and for motion sound pictures and so on in connection 
with education. 

It seems to me that we have, through television particularly, opened 
an avenue to bring the very finest teachers in the country to the most 
remote schoolhouse, almost without exception. Every schoolhouse is 
located somewhere within the range of television and certainly a pro- 
jector would bring the message there. 

I wonder if we are making use of the fullest of facilities of that kind 
in bringing the best of our teachers out of the students ? 

Dr. Ketiy. No; I do not think we are taking full advantage. I 
think this is a challenging opportunity. There is an increasing num- 
ber of people concerned with this problem. 

We in the Foundation, have given some support to some experi- 
ments in this area, especially in the use of films. 

There are some films now available in physics where a Nobel Prize 
winner in physics will explain to high-school classes some basic prin- 
ciples of motion or light or electricity. Like books, these TV and 
films are a means of communication with the students. I think thisis 
using of supplementing and aiding the teacher, but never replacing 
them. 
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I think there is a need for a devoted teacher, always. _ 

Mr. Osmers. Yes; I would agree the education might still be Mark 
Hopkins at one end of the log and a student at the other. 

Yes. 

Mr. Osmers. Mr. Chairman, I am impressed at the hearings that 
we have had before this committee, the great help that has come to 
us in understanding some of these problems when models and exhibits 
were brought in and various visualizations, if you will, of certain 
methods and certain space vehicles and things of that kind. 

And it would seem to me there is another great opportunity, travel- 
ing exhibits that can be used. 

e CuarrMAN. Mr. Osmers, may I say this: I think what you 
have got in mind is very important. We have to get to it later. 

However, the witnesses this morning came up to testify on the 

estion of census of scientists and manpower, rather than teaching. 

Mr. Osmers. The only connection 

The Cuarrman. I think it is very important, however. 

Mr. Osmers. While the census is vital and must be taken and will 
show us where we stand as of the date of the census, the really impor- 
tant thing, and the thing to which the people look to Congress, is 
where will we be 5 years from now and 10 years from now in the race 
of survival, supremacy ¢ 

Dr. Kexty. I agree the most important thing is to do something 
about it. But, as the chairman said, we will welcome an opportunity 
to come back and tell you what we are trying to do in this area. 

The Cuarrman. Let me ask you this: You say there are certain 
deficiencies, certain areas you would like to get into to organize 
better the resources of scientists and engineers and keep in touch 
with them a little better. 

Do you need any legislation on that subject ? 

Dr. Ketiy. I do not believe we do. Specifically with respect to 
thisarea. But I would like with your permission, to give you a little 
bit more of our plans for the future if I might. 

The Cuamman. As you go along I think this committee would 
welcome any legislation you might think would be needed for an 
organized program of the type that you envisage there, to make up 
for your deficiencies there and to get us a better balanced program. 

Mr. King would like to ask you a question before you proceed. 

Dr. Ketiy. All right. 

Mr. Kine. Dr. Kelly, the National Science Foundation, as you have 
been telling us, is essentially a factfinding organization, finding and 
Se and analyzing material, is that correct ? 

. Keiiy. And we hope we can find the soft spots in this informa- 
tion so that we can make a contract or grant to fill in this information. 
I think it is important to note as Dr. Dees points out, only in this 
pro is the Foundation primarily concerned with factfinding. 

_This is only part of the activities of the National Science Founda- 
tion. In education we would like to do as Mr. Osmers points out, tell 
you sometime what we are trying to do about this problem of man- 
power. 

But this particular program is primarily factfinding. 

ro King. Maybe you are answering what was going to be my next. 
question. 
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Let me ask it anyway. (hes 

Now that you get all of these campos statistics, what happens 
then? What happens to the statistics! Who gets them and what 
decisions are made on the strength of these statistics? If the statis. 
tics, for example, disclose a shocking deficiency in one area, who hag 
the authority to do something about it, to see that planning is dong, 
that those deficient areas are filled up again ! 

Dr. Ketty. First, we need the information, ourselves, to determing 
where the roadblocks are, in meeting our needs in scientists and 
engineers. 

We have programs within the Foundation, within our division for 
education in the sciences. We have some $66 million in fellowship 
programs, teacher programs and some of the programs which you wer 
mentioning. 

We also have support of research. All of this information is used 
by us in trying to identify the particular areas which need develop. 
ment, which are undersupported, or which are rapidly expanding, 

We also give this information to other Government agencies and 
private industries as well. 

They have the same problem that we do of trying to plan for the 
future and part of this planning is the need to know what short 
are likely to be, or the demands are likely to be for scientists and 
engineers in the future. 

r. Kine. Would you at any time confer with your universities and 
say to them, Here is a shortage, an area of deficiency, we recommend 
that you step up your program in this particular area ¢ 

Dr. Ketiy. In stepping up the new areas of science and technology, 
the staff has to first be developed. We have programs such as fellovw- 
ship programs, we have summer institute kind of programs for partic- 
ular areas of science designed to help fill needs. We just cannot tell 
& university to give us a certain number of “X” kind of engineers, 

It will take 5 years for them to do any program like this. In anew 
area it will take quite a long time to develop this new area. But we 
give the information, we do not tell them. We think that with this 
information they can do a better job of planning themselves. 

The Will the gentleman yield 

Mr. Kine. Would you just answer who you mean by “they” and 
then I yield. 

Dr. Ketry. In the development of scientists and engineers, the 
universities and colleges. 

_Mr. Kine. Yes; I yield. 


Mr. Kartu. Just to work off in a different direction from the ques-: 


tion Mr. King had, do you feel the Defense Education Act, for exam- 
ple, helps stimulate greater interest in the scientific field in which 
you feel] there is a deficiency at this point, engineers and mathema- 
ticians and physicists and so on? Do you feel this is the approach, 
sir, that should be followed to correct some of the deficiencies, or 
what do you suggest should be the approach, other than recomment- 
ing to universities that they put perhaps greater emphasis on some of 
their scientific courses ¢ 

Dr. Ketry. In this I will have to go to some of our programs, 
Mr. Chairman. 

We think the attack should be either through the fellowship method 
or of encouraging well-qualified young people to go into sciences ot 


| 

| 

§ 
( 
a 


SCIENTIFIC MANPOWER AND EDUCATION 349 


ineering; we do think, as I mentioned, the teacher is important 
not only in the quality of training but in motivation of young people. 
We put great emphasis on this. , 

e are giving support to some one-eighth of all high school teachers 
in science and mathematics and to some college teachers in science and 
engineering. 

e think this is the way to develop the field. 

Mr. Kartu. Thank you, Mr. King. 

Dr. Keuty. And the curriculum study kind of thing. But I take 
it this morning I was to report not only on what problem we had in 
connection with manpower data, not what we are generally trying 
to do at the National Science Foundation in our education programs. 
[ would much rather talk about what we are trying to do. 

The Cuarrman. I think you are right. What the committee wants 
in this particular instance is to get the thing organized, so as to get 
a report out on the census of scientists and scientific manpower. 

I would like to ask one question. 

The Cuarrman. Mr. Riehlman. Mr. King, are you finished ? 

Mr. Kine. I am through. 

The CHarRMAN. I promised to recognize Mr. Sisk. 

Mr. Al right, sir. 

Mr. Sisx. I think, possibly my questions at this time would be out 
of order because they do not deal necessarily with the census. 

My line of questioning would have been along the line of the gentle- 
man from New Jersey, Mr. Osmers, because I am quite concerned 
with some of the basic problems, going back to the source. 

I might say I have been intending to mention Admiral Horne 
out on the west coast who is heading up the Industrial Council for 
Scientific Education. It is a private group of industrialists who are 
doing work at the junior high school level. I hope in the future you 
will tell us in what relationship or to what extent the National Science 
Foundation is cooperating or coordinating with such councils as 
this scientific education. I realize it does not deal with the subject. 

The Cuarrman. If the gentleman wishes to ask the question now. 

Mr. Sisk. No. 

The Cuarrman. The reason I made the observation I did was be- 
cause I do not know that these gentlemen are prepared to answer 
general questions. 

Dr. Ketny. We would be glad to. 

The CHarrman. We asked them specifically for the census. 

Dr. Ketiy. Could I respond to this one? 

Mr. Sisk. Yes, could I just have a quick comment. I am interested 
to know to what extent the National Science Foundation is interested 
in this program, what you know of it and so on. 

Dr. Ketiy. Yes, sir. We think the closer you can get to a student 
the more influence you are going to have on him. The responsibility 
is with the family, the community and State and Federal Government. 
We think we should do all we can to encourage these local grov ps to 
take an active interest in the problem. 

They are much more likely to have an influence. We think of our- 
selves primarily as investors of Federal funds entrusted to us. We 
operate no programs, we try to pick out the best investments possible 
and make grants to colleges and universities. We do not run them, 


41502—59——23 


pens 
What 
> has 
lone, 
mine 

and 
for 
ship 

were 

dling, 
and 
r the 
tages: | 
and 
and 
nend 
logy, 
llow- 
wrtic- 
t tell 
new 
it we 
this 
and 
, the 
ques-: 
vhich 
ema- 
oach, 
28, OF 
ne of q 
sthod 


350 SCIENTIFIC MANPOWER AND EDUCATION 


but we do cooperate; we do not try to coordinate any of their activities 

We do point out the problem, the basic problem which to us ig the 
roblem of excellence in education. Any way we can find of inyeg. 

ing in helping to solve that problem we think is a good investment, 


Mr. Sisk. Let me conclude, then, Mr. Chairman, by saying that Thaq | 


hoped to discuss with you the fact that Admiral Horne has dong 
some outstanding work with this Council and I would hope, if the 
committee should get into this particular portion of it, possibly, tha 
he might even be called. 

I think he does have some very interesting and possibly some very 
valuable information as private industrialists who have organized 
an education Council and who are cooperating with dozens of schools 
which they have in their program. It is a rather interesting story, 

The CHarrMan. Mr, Yeager, would you make a note of that so we 
will not overlook it later on ¢ 

Mr. YeaGer. Yes, sii’, I have done so. 

The CHarrman. Mr. Riehlman / 3 

Mr. Riewitman. In your particular division, how many people do 
you have employed in this field of seeking information on scientific 
manpower ¢ 

Dr. Keity. Fifteen with seven nonprofessional and eight profes 
sional people. 

Mr. Rreximan. That is 15, all told? 

Dr. Ketry. All told, of which eight are professional. 

Mr. Reiman. Then the majority of the funds that you have of 
$860,000 is in contract work with other—with colleges and other in- 
stitutions ¢ 

Dr. Ketty. Yes, all of it is. Some of it is transferred to other 
Government agencies when we need particular information, such a3 
supply, or college enrollments in science and mathematics. We do 
make a transfer to say, the Office of Education. We do need some 


specialized information from the Bureau of the Census and they may 
make special studies for us. 

~; eames This information will flow directly to your divisi 
right 

Dr. Yes, sir. 

Mr. Rieutman. There you will accumulate all of the information 
with respect to the scientific manpower ? 

Dr. Yes. 

Mr. Rrewiman. I think you said somewhere in your statement that 
you are also interested in accumulating information in connection with 
foreign scientific manpower ? 

Dr. Yes, sir. 

Mr. Rrenitman. What is being done in that field and how far have 
you gone? 

Dr. Ketiiy. Do you want to explain that, Mr. Mills? 

Mr. Mius. I think I might comment that our start on this bega 
when we were faced with the number of inquiries on what is the situs 
tion in this country in comparison to the Soviet Union, when, we sa¥ 
very substantial increase in Soviet science and scientific manpower, 

So, first, we felt we should know more about Soviet manpower. The 
result is we supported the National Research Council which produced 
a book on Soviet Professional Manpower. Perhaps you are familia 
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with it. It is written by Mr. Nicholas Dewitt of the Russian Research 
Centerat Harvard. 

This was the first thing we did. 

Then, from time to time we have tried to make some comparisons 
in very gross figures of scientists and engineers in the two countries. 

More recently, the Office of Civil and Defense Mobilization re- 
quested the Foundation to take responsibility for so-called periodic 
assessments of the strength of the free world and the Soviet bloc in 
the scientific and technical manpower field. 

In order to do this we have been studying the resources of the Gov- 
ernment, we are supporting certain work at the Library of Congress, 
and additional work over at the National Research Council and we 
are in the process of putting together a manuscript now which will 
provide additional information on Soviet manpower in science and in 

hnology. 
~~ adc ‘tion to this, we are doing a little bit of work on the Russian 
satellites. I might say on this that the pattern is exactly the same as 
it is with respect to Soviet Russia. 

We also, through the NATO and the O.E.E.C., are provided with 
some information on scientific and technical manpower in Western 
Europe. This is about the extent of it. 

Mr. Rieutman. How soon do you expect that you will be able to 
complete “ study and have accumulated this information and make 
itavailable 

Mr. Mis. Sir, you never complete this, I think, but we hope to 
bring out some pieces from time to time. Our first piece we would like 
to have within a month. 

Mr. Rmuiman. It isa continual study, probably 

Mr. Mitts. Yes. 

Mr, Rrentman. But to be effective and helpful you have got to come 
up with some constructive figures and facts, right ? 

Mr. Mus. That is right. 

Mr. Rreuiman. And the committee would certainly be interested 
in what lead dates you have with respect to accumulating that infor- 
mation and presenting it to the Government and to industry alike. 

Mr. Miuis. Of course, let me say, we have brought out pieces from 
time to time and there are things we can show you now. We will 
have an additional manuscript, we feel, within a month. 

= Keuiy. If you are interested, we have a report on the O.E.E.C. 
nations. 

Mr. Rirutman. I am not so interested in piecemeal. This is a 
vital subject. and I am sure we are all vitally interested in it, to accu- 
mulate all the information we can about scientific manpower within 
the United States of America. 

Now, it seems to me with the studies that you have going and the 
division that you have set up to really search out this information, 
we should have more than just piecemeal information from time to 
time. I think there should be eventually accumulation of informa- 
tion on the type of scientists we have, the manpower we have in that 
field, so that we, as people in Congress and the Government, will 
know exactly what we have instead of just having piecemeal infor- 
mation from time to time. 


ties, 
the 
vest- 
had | 
done | 
the 
that 
ve 
hools 
y. 
0 We 
le do 
ntific 
rOfes- 
ve of 
er 
other 
ich. as 
Ve do 
some 
y may 
vision, 
nation 
rt that 
n with 
r have | 
beg 
situa | 
ve saw | 
wer, 
| 
oduced 
| 


a 


352 SCIENTIFIC MANPOWER AND EDUCATION 


Dr. Keniry. Yes. Let me say we feel that we have fairly complet, 
information on U.S. scientists and engineers which is available ae 
in this book called “Scientific Personnel Resources.” 

On the foreign scientists and engineers we have only one man work. 


ing on this at present, gathering the information from whatever | 


source he can get it, to see if we can determine where the United 
States sits in the world picture of the production and numbers of 
scientists and engineers. 

Now, we hope we can do a more thorough job. I still have part 
of my testimony to give trying to recognize where we think oy 
weaknesses are. 

Mr. Rieuiman. OK, 

Dr. Ketiy. And this is one of them, I do agree with you that it 
is important to know where we stand. We cannot measure a yard- 
stick by the yardstick itself. : : 

The CHAIRMAN. Before you get into that, I would like to ask you 
this question. We are going to have some hearings on the need for 
assembling scientific information from other parts of the world; for 
instance, Russia, all of that. Would that come in properly as a part 
of this program? 


Dr. Yes, sir. 


The Cuarrman. You think it should be considered a part of a cen- | 


sus program of manpower and scientific information 

Dr. Ketty. We have a report already available on “Soviet Pro- 
fessional Manpower.” 

The Cuarrman. Yes. But I am talking about Soviet scientific de- 
velopments. 

Dr. Ketiy. You are including research and development? 

The CHarrman. Yes. 

Dr. Ketty. Yes, manpower data is part of that problem. It isa 
piece of the problem. 

The Cuamman. You think we can properly classify it as a part of 
this general problem of the census? 

Dr. Ketxy. Yes, sir. 

The CHairmaNn. So that when these hearings come up later on the 
assembling of scientific information and on research from overseas, 
we should consider it a ne of the general program ? 

Dr. Ketiy. Yes. This manpower is part of that general program, 
sir. 

The CuarMan. Fine. 

Mr. Daddario? 

Mr. Dapparro. In your statement you have said that the basic prob- 
lem is to retain our technological leadership. One of the basic prob 
lems from the start was the need for quality and your talk has been 
permeated with such statements as “excellence in education.” 

Now, you have had a fellowship program as part of this and that 
you stressed as being one of the greatest features. How much have 
you spent on the fellowship program since you initiated it in 1960, 
and how many people have been educated at the graduate level through 
this program, in round figures? 

Dr. Ketxiy. Give us a second, will you, please ? 

Dr. Dees will report on that. 

Dr. Dregs. Sorry, sir, I do not happen to have with me the exa¢ 
ligures on this, which we do have handily available in the office. 
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The predoctoral fellowships, which are the ones, of course, imme- 
diately after graduation from college and which represent the large 
numbers in the Foundation’s fellowship program will, by the end of 
this month, in some 7 years of full operation, have provided on the 
order of 5,000 years of training of individuals. 

Now, many of these individuals, of course, have held fellowships 
for 2 or 3, and in a rare case, 4 years. This means not merely that 
many individuals. One can assume roughly $3,000 per year, $3,500, 
as the cost of this part of the fellowship proeren. t should be 
pointed out that this particular effort in NSF is a relatively small 

of the total Government program inasmuch as many uate 
students are supported under research grants as well as fellowships, 
and also that, in toto, our fellowship program has provided support 
for only about 2 percent, a little under 2 percent of the full-time grad- 
uate students in science and engineering. 


Mr. Dapparto. What does it break down to yearly in costs? 

Dr. Drxs. For example, this year fiscal 1959, we are going to spend 
a total of around $13 million on fellowships of all kinds. 

This is included for predoctoral fellows, roughly $3 million; for a 
new program of so-called cooperative fellowships, each of these sup- 

rting about 1,000 fellows, but they do not begin study until this fall 
tt million ; a program for teachers in our colleges and universities that 
we referred to as our science faculty fellowship program, which is 
funded around $3 million, and then three other smaller programs 
which are for senior investigators primarily and a few awards for 
secondary school teachers. 

Mr. Dappario. How many of these people whom you have trained 
through this program, if you know, remain in the teaching profession ? 

Dr. Drxs. We do not have good statistics on this, though we are 
seeking to get them at the moment. We do know this, that far over 
half of these people want to stay in teaching, according to what they 
say when they are fellows. 

In some fields, mathematics, for example, they will tell you that— 
8 out of 10 will tell you that—they suet | like to stay in teaching and 
research at the university level. 

Many of the engineers will tell you the opposite, that they want to 
go into industry, of course. 

Mr. Dappario. Yes; but as you get this register together that you 
have been talking about, and as you have gathered your statistics, 
haven’t you been able to determine not what they desire or what they 
say their desire is in the first instance, but actually what does happen 
tothem after they have completed the program ? 

Dr. Ders. We are carrying out some followup studies at the present 
time which we hope will give us full information on this particular 
point. 

We did studies about 4 years ago on the first groups of National 
Science Foundation fellows, the first ones coming through after the 
program began. You must realize, of course, that we only began get- 
ting people out of school in 1953 and most of these were people or a 
good many of them were people, who were at that time still undecided 
as to their careers, when they got into their first job it was not neces- 
sarily the job they would continue in. So, we are just this year 

nning a full-scale followup of National Science Foundation fel- 
lows over the previous 5 years. 
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Mr. Dapparto. The reason I am asking you these questions, Dp 
Dees, is because it seems to me, as your program develops, that a por. 
tion of it is working against what your basic intent is and you haye 
in fact, set up through your registry a means through which avail. 
ability of jobs and that type of thing—in a sense, its a sort of employ. 
ment agency—— 

Dr. Ders. No, sir; not at all. 

Mr. Dapparto. Let me finish. 

So that in the final analysis as you are training these people and 
they then get themselves located in industry, you are getting away 
from the basic need—which is excellence in education and quality jn 
teaching. 

Dr. Ders. Well, I think I see your point. Let me only make ong 
clarifying comment. 

The register has been conceived of primarily as a twofold device: 
One, as an insurance policy, if you please, for full-scale mobilization, 
It is a device for enabling the country to make use, in time of emer. 
gency, of its skills in these places where they can best be used. 

The second purpose has been set as that of determining the charac. 
teristics of the scientific community through statistical analysis of 
those who have been registered in this particular roster. 

There has not been, in our use of the register, any placement service 
at all. This, according to all of the best advice hist we were able to 
get, would be an inappropriate thing to do and in fact, we learned very 
early that industry would simply tell its people not to get registered 
in the register if this were to be made a very significant part of the 
register during peacetime. They are quite free in saying that cer. 
tainly during an emergency their people would have to be free to be 
used wherever the Nation most needs them, but, during peacetime 
their feeling is that any register which would then be tt by their 
competitors as a pirating device is something they would have nothing 
to do with and their people would therefore not be allowed to register. 

We feel, therefore, that although there is a limited placement us 
of the register for some people through the societies that actually serve | 
as the registering agents for the National Science Foundation, thisis | 
strictly a function of the national professional societies, rather than 
the National Science Foundation and the register. 

Mr. Dapparto. It would seem to me that there is no question but 
that it would be a function of the national professional societies. It 
falls in the category of Martindale & Hubbell which is a registry at 
attorneys set up by private organization to show ratings, availabilities, 
and that type of thing. 

It is entirely a private situation. But here, as a byproduct of this, 
as you are setting up your registration and as you try to find the holes 
in the scientific development and where needs are most critical, you 
have set up the means through which you increase the possibility of 
getting away from the educational field and increase the opportunity 
for people to get into the ranks of industry, and get them to oe 
where thet may be pirated and kept away because industry will pre 
vent them from being registered. 

It seems to me you are working at cross-purposes with your basit 
philosophy, and the basic philosophy is a proper one. _I just wonder 
whether you are actually, through this program, achieving the 
to which you are aiming. 
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Dr. Ketiy. May I comment on this? 

We have in our program—and it is hard, Mr, Chairman, not to talk 
about the whole program—we have over half of the money quota de- 
yoted to institute-type of support, to teachers, mostly high school 
teachers but a good sprinkling of college teachers as well, for teachers 
who are going back as teachers. es 

They come in the summer to the colleges or universities. We have 
programs especiall ena for the teachers who are going back to 
teach, the science fellowship program for the college teacher and the 
science program for the high school teacher. All of these people go 
back; every one of them. ‘ 

Now, on the predoctoral students, before they do get their degree, 
there are some who do go into industry, but the first survey we made 
was that about 70 percent of them go to colleges or universities for 
teaching and research. We do not think it would be well for us to 
limit freedom of choice of the individuals in ate way in our program. 
We do not want to put any requirements that they shall have to go to 
teaching or have to go to a pe industry. We think it would 
be dangerous for us to say what a particular field of science or a par- 
ticular aspect of our society needs, especially in education or in the 
basic research area, because this may be building a kind of Maginot 
line in science and technology. For our own strength we need this 
freedom of choice. 

Mr. Dapparto. I do not think you should, either. I do not think 
you could under our society. But I do think, since there are areas 
where we must eee ourselves in order to develop the technologi- 
cal leadership you have talked about as being a basic and fundamental 
aim, that you ‘ent got to direct your program so that in these fellow- 
ship grants, you are at least directing people into areas where they can 
have training and have freedom of choice—at least as to what they 
themselves want to do in the areas of most critical need. 

Dr. Ketty. This, we hope, we are doing. 

Mr. Dapparto. That is all, Mr. Chairman. 

The Cuarmman. Mr. Fulton has a question. 

Mr. Forton. The problem comes up on the National Science 
Foundation on its programs for scholars, what the results have been. 

I would like a short summary put in the record as to what the 
results have been on these programs to date, as a summary. 

Secondly, I would like to know on the research and development, 
as that involves discoveries, what discoveries have been made by these 
people that we taxpayers are supporting through these programs. 

Next, I would like to have put in the record the correlation between 
the handling of inventions and discoveries by these individuals who 
are working under these research and development programs of the 
National Science Foundation, with the rules and policy that this Con- 
gress has laid down for the National Aeronautics and Space Agency. 
Are they the same in handling or are they different; that is, how does 
the National Science Foundation handle such inventions that are made 
on this research and development investigation, educational program, 
and how does NASA handle it? Do we have different rules covering 
what the products might be of discovery? If so, I would like to see 
what they are and how they should be correlated, because my position 
is, I would like the same rule in all Government agencies, whether com- 
pletely governmental or quasi-governmental agencies, as long as the 
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research and development or the educational programs are financed oy 
of public funds. 
hank you. That is all. 
The Cuatrman. Thank you, Doctor. 
Dr. Ketiy. We will be glad to. j 
(The information requested is appendix I on p. 639.) 


The Cuairman. Do you wish to proceed now? 
We will run, if it is all right with the committee, 10 or 15 minnty 
longer, and then we will adjourn until tomorrow. ] 

Dr. Ketxy. I would like to have about 3 more minutes, sir, to read 
something. 

The Cuatrman. Go right ahead. 

Dr. Kexzy. In our studies of the subject and in trying to supply | 
some answers to the questions put to the Foundation in this area, 
we have become aware of serious data deficiencies. Scientific map. 

ower was of relatively little general interest before the last 10 years | 

his has been reflected in fragmentary, and for the most part m. — 
coordinated, data collection. It has been said that our scientific | 
manpower data are now in about the same relative position as our | 
unemployment statistics in the early 1930’s. At that time the Nation 
did not know within several million how many were unemployed | 
Resources available to the scientific manpower program to improv 
the situation have been quite limited in relation to needs. 

In view of this situation, the Bureau of the Budget requested 
the Foundation in 1957 to prepare a program for collection of needed 
data. The Foundation, with the aid of a high-level advisory con. | 
mittee, reviewed the needs, and made its recommendations to the 
Bureau in 1958. These recommendations are included in “A Pro 
for National Information on Scientific and Technical Personnel’ 
already noted above. 

Since that time the Budget Bureau has stated its general agreement 
with the program as recommended. It has requested the Foundation 
to take the further step of acting as the “focal agency” in “guiding 
the development of the program.” The Foundation will accept this’ 
further responsibility. There will be required a substantial increas . 
in funds for this purpose, probably both in the Foundation budget | 
estimate and in those of agencies cooperating in the program. 

A related facet is the necessity of developing a research program 
to study techniques and methods to measure demand. Research into 
the interrelations between scientific personnel and such other factors 
as gross national product, industrial production, inventions and pat-_ 
ents, basic mmc ty and so forth, is the kind of work required. Ih 
other cases, research can provide more meaningful approaches, such 
as analysis of company recordkeeping practices with respect to s¢:- 
entists in order to secure consistent reporting. A great unknown # 
the quality factor in our training and in our supply. Research, whieh 
might throw light on measurement methods, would be highly useful. 

Thank you very much, Mr. Chairman. 

The Cuarmman. Thank you very much. 

I think the recommendations you make there are really important 
I am sure every man on the committee wishes to study and think 
about them. 

I want to ask you in the time that we have remaining about yout 
relations with the other departments. 
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Now, when another department, like, say, the Defense Depart- 
ment, becomes interested in personnel for scientific reasons, undoubt- 
edly they make some sort of survey, some sort of study, don’t 


they 

Dr. Yes, sir. 

The Cuarrman. Do they do that for you or do they do it for 
themselves 

Dr. Ketty. Sometimes for themselves, but most of the time we 

Mr. Mills has an advisory committee on which are represented 
all Government agencies interested in the scientific manpower pro- 


eho CuatrMAN. Now, Mr. Mills could tell us: To how many 
ncies of Government does the National Science Foundation con- 
tribute for this purpose ¢ 

Mr. Mutts. We have transferred funds to the U.S. Office of Edu- 
cation, to two bureaus in the Department of Labor, including the 
Bureau of Labor Statistics, and the Bureau of Employment Se- 
curity, and to the Bureau of the Census and to the Immigration and 
Naturalization Service. I believe this is all of the Government 

ncies. 
eThe Cuarrman. You make no contribution to the Defense De- 
rtment 

Mr. Mirus. We have not made any up to this time, sir. 

The Cuarrman. Or any department in the Defense Department ? 

Mr. Mitts. Not up to this time. 

The Cuarrman. You make no contribution to the civilian de- 
fense ¢ 

Mr. Mus. No, sir. 

The Cuamman. Are you getting much needed information out 
of the Immigration Service? 

Mr. Mis. We were particularly interested to know how many 
scientists and engineers were coming to this country from foreign 
countries, and the job we asked the Immigration and Naturaliza- 
tion Service to undertake was a special tabulation of some of the im- 
migration statistics. That was quite useful to us. 

he Cuairman. Are we getting, as a matter of record, are we get- 
ting ae sizable number of enginers and scientists by immigration 
means 

Mr. Mitts. Not great numbers, We are getting, I would say, some 
important scientists coming over in rather small numbers. As I re- 
call, over a period of 4 or 5 years, we got perhaps 10,000 engineers. 
It isin this area, I believe. 

The Cuarrman. Where are they coming from, principally, the 
scientists and the engineers ? 

Mr. Mus. The countries of origin of most of them were the 
United Kingdom, West Germany, Canada, and Mexico. Some num- 
bers from Mexico, as I recall. The others were quite small in other 
countries, 

The Cuamman. Are we holding out any particular inducement 
to them in ? 

- Mitts. None that I am aware of. Of course, sometimes we 
hear that private industry recruits and offers them employment. 
But I don’t think that is done in any large numbers. 
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The Cuamman. Now, the other question I was going to ask was 
this: What are your connections with private industry that woul 
assist you in working out this problem? I can see where you would 
work through the associations, but when a great corporation like | 
General Motors or say General Electric comes before us, and they 
say they have got a huge scientific and research program, they mug _ 
need scientists, they must need engineers for their program. - 

Do you have any contacts with those large industries that woul h 
keep you abreast of their needs ? 

r. Mitts. We have some information coming in through gud | 
channels as the Engineers Joint Council, for example, and inform. | 
tion coming in to us through the surveys that we support in othe | 

rts of Government. 

Let me make this specific: One of the surveys on numbers of — 
scientists and engineers in industry that we supported was under. 
taken by the Bureau of Labor Statistics. As part of that survey 
there were interviews with representatives of the largest corporations, | 

In addition to simply getting counts of how many engineers and 
scientists were employed and what they were doing, they also at. | 
tempted to get some impression as to what the shortage situation 
was, what kind of troubles employers were having in recruiting. The 
large companies were involved also in some work we have done ingup- 
port of the Engineers Joint Council; many large private companies 
were approached to report on their requirements for engineers. 

It is through means like this that we get information, as well as 
through the numerous advisory operations that we have, which have | 
industry representatives on them. 

The Cuarrman. When you contact them, do they give you informa- 
tion about their own scholarship programs? I notice often that 
corporation has made a contribution to a certain college or wi- 
versity for the education of scientists. Do you have a tabulation of 
that sort of information ¢ 

Dr. Dees. Mr. Chairman, this comes in another phase of our oper- 
ation which gets a little bit outside this scientific manpower studies | 
program that Mr. Mills works in, primarily. 

We do have very close contacts, as a matter of fact, with most of | 
the people in the major industries who are directly concerned with 
such things as fellowship programs, for example. We have assidv 
ously cultivated these contacts to be sure that our programs and their 
programs made sense when they were taken together. 

The Du Pont, General Electric, Westinghouse, and other repre | 
sentatives in this field come by to see us, and we often or occasionally | 
will go by to see them in their own offices. We do not have what 
would consider to be a comprehensive listing of all of the variow 
educational aid programs of all of industry because, as you can wel 
imagine, this is the kind of thing that would take many, many 
thousands of dollars to compile. We do have, however, what I thi 
would be properly characterized as a kind of good sampling indics- 
tion of the kinds of programs that are being supported by industries 
around over the country. 

The Crarrman. Couldn’t you, by contacting the occupational or 
ganizations, get a fairly complete list of the number and type and 
amounts of that sort of program from industry? For instance, it 
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the oil industry, couldn’t you go to the oil association, whatever that 
is, and ask them to compile for you that sort of information? 

The reason I ask is because if we get a census, we would have to 
have the list, a pretty fair list of the scholarships provided by in- 
dustry for scientific purposes to know what the trend is in the de- 
velopment of scientists for the future. 

Dr. Dees. On this question specifically of scholarships and student 
aid programs, which I think you are surely aware of, is only one 
small part of the total effort being made by industry in the support 
of education, generally. ‘There are better data on many of the other 
kind of things. é 

The U.S. Office of Education has been attempting for a while now 
to get pretty good information on the various kinds of scholar- 
ship awards that are made. 

he CHairMAN. Well, provided they are broken down so that we 
would know the scientific een eg because we don’t have any 
jurisdiction over general education, but we do on scientists. And 
we would like to get that tabulated in our census. 

Dr. Drrs. May I just make one inquiry here? Do you, in naing 
the phrase “scholarship,” refer generally to both undergraduate an 

uate? 
. The CuairMAN. Yes, sure, the total effort in that direction. 

Dr. Dexs. At the undergraduate level this is an extremely difficult 
problem, technically. It 1s just a technical problem, because under- 

uates, as you well know, don’t register in science in the typical 
school until they are juniors or seniors, and yet there are many, 
many scholarships that become science scholarships 2 years after 
awarded, so that is a difficult thing. 

On the other hand, the total picture as far as science fellowships is 
a fairly simple one, and we have some data available now, although 
it is a little older than it should be. But they are the best available 
with respect to graduate fellowships. 

There was a study carried out 4 years ago, and which was pub- 
lished year before last. 

The Crarrman. I am going to ask the counsel, because I don’t 
want to take the time of the committee further in pursuing those 
matters, I am going to ask you, counsel, if you won’t sit down and 
work those problems out so that when you come in 2 weeks hence, 
I believe it is, with a report, that that would be more or less sum- 
marized, and we could proceed from that point at that time? 

Are there any further questions? 

Dr. Ketty. The Council for Financial Aid to Education also has 
been making a study of industrial contributions to education. 

The Cuarrman. What is that council ? 

Dr. Ketry. Council for Financial Aid to Education. It is a pri- 
vate organization. 

The Cuamman. With the National Science Foundation? 

Dr. Ketxy. No, this is a private organization, supported by non- 
Federal funds. 

The Cuatrman. Well, they are all of great assistance to you, I 

ow. 

Dr. Oh, yes. 

The Cuamman. Make your work lighter than it otherwise would 
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Dr. Yes. 

The Cuatrman. If there are no further questions—— 

Mr. Futron. I would like to — in the record the letter of May 
1959, of our colleague, Howard H. Baker, megs pa of the Second 
District of Tennessee, of the Committee on ays and Means of the 


Congress, who requests that the Space Agency inspect several thon. _ 


sand acres of fine land which the Government owns at Oak Ri 
Tenn., which can be available without cost to the Government in 
regard to the Space Agency’s request for $5 million to buy land eur. 
rently. 

It is along the lines of what the gentleman from West Virginia has 
also pointed out. I believe he would like to have them inspect West 
Virginia, too. 

r. Hecuier. I was about to object, but since the gentleman mep. 
tioned West Virginia I will withdraw my potential objection, 

(The letter follows :) 


Hon. James G. Futon, 
Science and Astronautics Committee, 
House Office Building, Washington, D.C. 

Deak Jim: I read with much interest of the Space Agency’s request for 
million to buy land for some purpose. 

There are several thousand acres of fine level land, as well as hillside and 
mountain land, which the Government owns at Oak Ridge, Tenn., which could 
be available without cost to the Government. 

There are ample housing facilities at Oak Ridge, with excellent fire and 


May 4, 1959, 


police protection and schools, natural gas, and water in almost unlimited 


quantities. 
It seems to me that Oak Ridge would be an ideal location. 


Sincerely, 
Howakrp H. Baker. 

The Cuarmman. If there is no objection, then, the committee will 
recess until 10:30 in the morning. 

Mr. Futon. Before we adjourn, too, there is one other thing. 

Do you people have—could you give us the places where these 
people from abroad settle, the scientists that come in? I would like 
the places they now are and also to show what service they are per- | 
froming. So many times there is the claim that they come here and 
disappear in the United States. Could you fill that out for us in the 
short statement ? 

Mr. Mitts. You mean the immigrant scientists? 


Mr. Futon. The scientists that come into the United States under — 
this refugee or scientist selection program, where are they? What 
have they done? 

The Cuarrman. That could be incorporated in a general report. I | 
agree with the gentleman. 

Dr. Ketiy. We will do the best we can. | 

Mr. Foxton. I feel it would be productive. ie ' 

(The information is as follows Af 


| 
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QraATEMENT ON IMMIGRATION OF SCIENTISTS AND ENGINEERS TO THE UNITED 
Sates, FiscaL 1953 THRovueH 1958, PREPARED BY NATIONAL SCIENCE 
FouNDATION 


Scientific Manpower Bulletin No. 8, “Immigration of Professional Workers 
to the United States—1953-56,” issued by the National Science Foundation in 
February 1958, has been filed with the committee. This bulletin contains in- 
formation on annual immigration of persons classified as professional, technical, 
and kindred workers, with special emphasis on engineers and natural scientists ; 
their country of emigration (last permanent residence); and their States of 
intended destination. In response to the committee’s request for information 
on scientists coming into this country, this statement presents summary infor- 
mation drawn from the scientific manpower bulletin already mentioned, cer- 
tain additional information for fiscal years 1957 and 1958, and a brief statement 
on the Hungarian refugees. 

The information presented in the first part of the statement and in tables 1 
and 2 covers only those persons classified as immigrants under U.S. laws; that 
is, they entered this country intending to establish residence in accordance 
with these laws. Hungarian refugees who were paroled are not included in 
these statistics. 

The total annual immigration for fiscal years 1953 through 1958, the number 
classified as professional, technical, and kindred workers, and the percent that 
this occupational group represents of total immigration are shown in table 1. 
As will be seen from the table, this occupational group was only 7 percent of 
all immigrants for these years. For the year 1958, when total immigration was 
fairly low, the occupational group of professional, technical, and kindred 
workers approached 9 percent of all immigrants. For the same fiscal year, this 
group accounted for one-fifth of all those immigrants who reported an occupa- 
tion. It is also interesting to note that the number of professional, technical, 
and kindred workers has steadily increased during these years, with the excep- 
tion of 1958, when the decline from the previous year was, however, moderate 
despite the considerable reduction in total immigration. 


Taste 1.—Immigration to the United States, all immigrants and professional, 
technical, and kindred workers, fiscal years 1953 through 1958 


Professional, technical, and 
kindred workers 
All immi- 
grants 
Number Percent of all 
immigrants 
Fiscal year 

170, 434 783 7.5 
321, 625 18, 995 5.9 
253, 265 22, 482 8.9 


Source: U.S. Department of Justice, Im tion and Naturalization Service, 
migra’ annual reports of the 
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TABLE 2.—Professional, technical, and kindred workers admitted to the U: 
States as immigrants, by selected occupations, fiscal years 1953 through 1958 


Professional, technical, and kindred 1953 1954 1955 

12, 783 | 13,817 | 14, 109 | 18,995 | 24, 489 | 22, 482 | 199 
2,066 | 2,400 | 2,071 | 2,804] 4,547] 4.039) wo 
4 53 18 | "166 "104 | 
83 125 98 142 192 163 ig 
189 217 220 240 319 354] 1 iy 
288} 278] 474 
238 308 239 307 440 412] 

Other and miscellaneous- - -- 1,343 | 1,409 1, 220 1,719 | 2,956 | 2, 597 u 
654 800 791 986 | 1,276] 1,158 LK 
Agricultural... ...-...----- 176 238 230 227 198 187 

279 387 352 502 686 636 

Geologists and geophysicists -__-_..._.--- 32 34 44 56 70 282 
Mathemati¢ians___._..........-..-...---- 23 15 22 33 47 47 4 
79 77 81 86 145 165 B 
Miscellaneous natural scientists 30 24 23 41 72 8 
1,227 | 1,356] 1,549 | 1,969) 2,304] 2471] 4 
Medical professions 995} 1,212) 1,211} 1,605 | 2,348 | 2,152]. go» 
1,502 | 1,864 | 3,064) 3,517} 3,720] 
1,437 | 1,498 | 2,098 | 2,949] 2 548 12, 
All other 5,110 | 5,125 | 6,469) 7,548] 6,302) 3519 


! College professors and instructors in fields shown separately have been grouped with each specific field 
Grand totals for this occupation for each of these years are as follows: 1953, 252; 1954, 184; 1955, 173; 1956, 27 
1957, 467; and 1958, 368. : 

? Includes teachers at all levels below college in both formal educational institutions and higbly.gpecialigd 
schools, as well as administrators, such as superintendents, principals, ete. 

§ Includes dentists, osteopaths, physicians and surgeons, veterinarians, and professors and instructors of 


medical sciences. 
‘ Includes designers, draftsmen, radio operators, surveyors, medical and dental technicians, testing tech. 
nicians, and technicians, n.e.c. 


NoTE,—N.e.c.—not elsewhere classified. 


Source: Basie data from U.S. Department of Justice, Immigration and Naturalization Service, Table 
prepared by National Science Foundation. 


Table 2 shows the number of engineers, scientists, and selected other occup- 
tions who have entered as immigrants for the fiscal years 1953 through 1958 
Pngineers, ranging in number from about 2,000 to 4,500 a year, have constituted 
the largest number of professional, technical, and kindred workers of any of the 
professions shown. In 1955 they were some 15 percent of this group; in 1957 
they were almost 19 percent of the group. Among the engineers indicating a 
specialty, mechanical, electrical, and civil predominated. The only other pr. 
fessional occupational group that approaches engineers in numbers is nurses 
(In 1956 the number of nurses exceeded that of engineers.) Natural scientists 
are a much smaller group, being only about 5 percent of the total professional, 
technical, and kindred workers, and with about half of them classified as 
chemists. Teachers, other than college, are about one-tenth of total professional, 
technical, and kindred workers. 

Information on the country of last residence and the State of intended desti- 
nation is available by occupational breakdown for only 4 years, 1953- through 
-1956. (This information is shown in Scientific Manpower Bulletin No. 8.) Por 
these years, over 40 percent of the total professional, technical, and kindrei 
workers emigrated from a European country. Germany and the United Kingdon 
provided the largest numbers of European emigrants. This held for engineers 
and natural scientists, as well, although the proportion of engineers coming from 
Europe exceeded the proportion of natural scientists emigrating from that co 
tinent. Canada, however, was the most important single country as a soure 
of emigration. One-fourth of the engineers and one-fifth of the scientist 
emigrated from there. 

About one-fourth of the engineers reported New York as their State of intendel 
destination, and about 16 percent reported California. Illinois, with about 8 
percent, was the third choice of State of residence. Among natural scientists, 
about one-fourth also reported New York as their choice of destination, aul 
about. 14 percent California. New Jersey was the third choice, with abou 


7 percent. 


| 
| 
4 


= 


SCIENTIFIC MANPOWER AND EDUCATION 363 


It is not known how many persons actually settled in the States they indicated 
as their intended destination, or whether they are presently working at the 
oecupation they listed on their visa application. There is no means (short of 
a detailed followup of the individuals involved) of obtaining this information. 
One further aspect of the occupational breakdown should be pointed out. The 
gecupation shown is that reported by the applicant on his immigration appli- 
cation; there are likely to be therefore considerable differences in occupational 
qualifications among those classed in an occupation as well as some noncom- 

rability of qualifications with similarly titled occupations in this country. 

In the Annual Report of the Immigration and Naturalization Service for the 
fiseal year 1958, the Hungarian refugees are treated separately from immigrants. 
That report shows that from November 1956 through June 30, 1958, a total of 
38,045 Hungarian refugees and parolees entered the country.’ Of these, 4,346 
were professional, technical, and kindred workers. (Most of the Hungarian 
refugees and parolees were admitted shortly after the October 1956 uprising; 
the 1957 Annual! Report of the Immigration and Naturalization Service shows 
a total of 33,565 as having entered from November 1956 through June 30, 1957.) 

In December 1956 the National Academy of Sciences established an office at 
Camp Kilmer, N.J. (later transferred to the Hotel St. George in Brooklyn, N.Y.), 
where it conducted a program of professional evaluation and placement of 
scientifically qualified persons among the refugees arriving in the United States. 
According to a report on this operation issued by the Academy, between Decem- 
ber 19, 1956, when the office was opened, and May 1, 1957, the Academy assisted 
750 of the Hungarian scientists and other scholars who arrived at Camp Kilmer. 
In Austria, where the Academy sent a special mission, an additional 300 were 
assisted in coming to the United States, and another 75 to other countries. Of 
the 750 persons who were processed by the Academy’s office at Camp Kilmer, 
30 percent were in engineering, 16 percent in medicine, 10 percent in chemistry, 
8 percent in mathematics and physics, and 6 percent in other natural sciences. 
About one-fourth were other professional (nonscience), and 11 percent were 
technicians. Of the 750 scientists and other professionals who visited the office, 
about 500 were placed or assisted in being placed.’ 


The Cuarrman. We will adjourn until 10:30 tomorrow morning. 
(Whereupon, at 12:12 p.m., the committee adjourned, to reconvene 
at 10:30 a.m., Wednesday, May 6, 1959.) 


10f these 6,130 refugees came in as immigrants, 31,915 were paroled. 
, Jr, an . H. Trytten, in ‘“‘News Report,’ National Acade of Sciences, Nati 
Research Council, vol. VII, No. 3, May—June 1957. v6 — 
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SCIENTIFIC MANPOWER AND EDUCATION 


House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Monday, May 18, 1959. 

The committee met, pursuant to call, at 10 a.m., Hon. Overton 
Brooks, chairman of the committee, presiding. 

The Cuarrman. The committee will please come to order. 

This morning we have one witness here and he is the caliber of 
witness which will require the entire time that we have this morning. 
I refer to Admiral Rickover, who has been before the Select Commit- 
tee, and this morning we are privileged to have a truly great Ameri- 
can, the designer and inventor of the atomic submarine and the in- 
ventor and creator of many more advanced research projects that 
are so important to the safety and security and survival of America. 

Admiral Rickover, we are pleased to have you. Do you have a pre-~ 
pared statement ? 

Mr. Miter. Mr. Chairman. 

Mr. Cuarrman. Mr. Miller. 

Mr. Muuter. May I pay my respects to Admiral Rickover and say 
that in the history of the Navy you have had people who have spon- 
sored and fought through those major changes that continuously 
broke with the past. You had a Dahlgren who insisted on rifling 
guns, and completely changed naval warfare. You had a Mahan 
who designed new types of attack and now you have a Rickover who 
will go down in history as a man whose sheer force of character and 
ability has completely changed naval warfare. 

Adfififal, as far as I am concerned, I want to stand at the foot of 
the pedestal on which oo will eventually be erected, and bow to you. 

Admiral Rickover. Thank you, Mr. Miller. You are very gracious. 

Mr. Minter. You have carried out the finest traditions. 

The Cuamman. Mr. Osmers, do you have a comment ? 

Mr. Osmers. Not at this time, Mr. Chairman. 

Mr. Anruso. Mr. Chairman, I am happy to welcome Admiral Rick- 
over back before our committee again because I remember the fine 
appearances he made before our committee before and I, too, want to 
pay great respect to the achievements of the Admiral. I look for- 
ward to hearing his testimony this morning. _ 

Admiral Rickover. Thank you. I do not have a prepared state- 
ment, Mr. Brooks. 

The Cuamman. May I ask you for the purposes of the record to 
state your qualifications for talking about education ¢ 
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STATEMENT OF VICE ADM. H. G. RICKOVER, ASSISTANT CHIEF op | 
BUREAU FOR NUCLEAR PROPULSION, NAVY BUREAU OF SHIPs ° 


Admiral Rickover. As to my qualifications: I graduated from | 
grammar school, high school, and the Naval Academy ; I took 2 years 
of postgraduate engineering and received an M.S. from Columbia | 
University, and I spent another year taking a postgraduate course jp | 
nuclear physics and reactor engineering at Oak Ridge. 

I was instrumental in setting up the Oak Ridge School of Reactor | 
Technology. I assisted in setting 7 the first nuclear engineering | 
course’at Massachusetts Institute of Technology and I am presently 
on an advisory committee to Princeton University to help them revig 
their mechanical engineering curriculum. — It is true, however, that on 
the basis of these qualifications, I would not be permitted to teach 
even a course in “general science” in any grade of the District of | 
Columbia school system. That, of course, would be true also of such | 
eminent educators as Dr. Killian, President Griswold of Yale, Presi. | 
dent Pusey of Harvard, or President Goheen of Princeton. 

From that standpoint and the judgment of the National Education | 
Association I am completely unqualified to talk about education to 
your committee, sir. 

The Cuatrman. Well, I want to say this: I don’t believe the men. © 
bers of the committee share that viewpoint. 

Admiral Rickover. Well, the members of this committee aren't 
qualified either. 

The Cuarrnan. I will advise the members of the committee not to 
file their applications to teach in the District of Columbia. 

Admiral Rickxover. That is why you shared my views, I assume, 

The Cuairrman. We have at least one former professor of a great 
school here—Dr. Hechler—and that disqualifies him. 

Admiral, I would like to ask you this: Do you think we are giving 
our young people the proper education for the space age ? 

Admiral Ricxover. No, sir; I do not think we are. We must make 
a distinction between education and training in techniques ors 
cific items. It is in education—that is in transmitting the funda- 
mentals of knowledge, in developing the ability to think through 
sharpening the child’s intellectual tools—that we fall down. Too 
much of our education is mere training in various kinds of khow- 
how. Our schools are far behind those in the Western and Northern + 
European countries; more important, they are behind the Russian 
schools, and I will give you some examples. A publication of the 
U.S. Office cf Education issued in 1958 states that in 1957 there were | 
1.6 million graduates of the Russian high schools who were able to 
take and pass the leaving examination for high school—1.6 million. 
Now it would be completely unrealistic if we compared this number 
of, Russian 10-year school graduates with the number of American ; 
high school graduates of whom the majority did not take a college 
preparatory course. Our high school diploma tells us nothing about 
the scholastic achievements of its possessor. We do know something, | 
however, of what the Russian 10-year school graduate must know to 
pass his so-called maturity examination and receive a diploma. Just 
for the sake of the.record, let me read you a couple of aragraphs 
from an official Department of Health, Education, and Welfare pub- 


college 
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lication entitled “Final Examinations in the Russian 10-Year School.” 
This pamphlet was published in October 1958. I will quote from it: 


During part of May and June of each year, Soviet school boys and girls who 
have completed the regular 10-year school program face an experience which 
ig crucial to their future careers: a final examination in each of the major 
subjects which they have studied during the years behind them. These exam- 
inations have been required of all graduating students everywhere in the 
US.S.R. since June 1944, when the Soviet Government issued a decree, “On 
Measures for Improving the Quality of Instruction in the Schools.” This 
decree called for the present examination system to be applied throughout the 
Federal Union. The examinations are made up by the ministries of education 


jn the various Soviet Republics, and are submitted by them to the individual 


district school authorities. } 

Although the actual number of subjects and the kinds of questions have 
varied over the years, the type, form, and purpose of the examinations have 
peen constant. The examination pamphlets are published annually a few months 
before exam time, * * * and are issued by the state publishing house.’ The 
principal aims of these final tests are stated to be to verify the amount of 
knowledge acquired by the 10-year students, and to reveal ‘their development, 
independence of judgment, and ability to relate knowledge with life—theory 
“a oe manifestly reflect a principal pedagogical effort to have pupils 
master a prescribed amount of knowledge from textbooks, other required read- 
ings and practical work. The resulting examination processes require a pattern 
of questions and problems which respond to the officially set achievement levels 
put which vary but little from 1 year’s examination to the next. 

Obviously, the American high school diploma as such cannot be 
compared with the maturity diploma received by 1,600,000 Russian 
students last year. We have indeed in the United States a kind of 
standard national test—conducted by a private organization, the Col- 
lege Entrance Examination Board—taken by a minority of the high 
school. graduates who enter college. There are two specific parts to 
this test: the latest figures I was able to obtain from the board show 
that in 1956 the scholastic aptitude test was taken by about 240,000 
or 31 percent of such students—many of these coming from the pri- 
vate college preparatory schools; the achievement tests were taken 
by 115,000 or less than 15 percent. In comparing these figures with 
the.1,600,000 Russian students who graduated. last year,-it must be re- 
membered that in recent years the population gap between the United 
States and Russia has narrowed. It is true that Russia now has a 
total population one-sixth greater than ours, but her total school-age 

pulation is probably more equal to ours at present because of her 
ow wartime birth rate. 

The scholastic aptitude test measures innate ability rather than 
concrete achievement in school and cannot be compared with the ex- 
amination taken by the Russian 10-year school graduates. The 
achievement: tests are comparable, but one must remember that: they 
are for only three subjects and these chosen by the student, whereas 
the Russians have no choice and must pass the examination in seven 
academic subjects—Russian language and literature, a foreign lan- 
guage, algebra, geometry, physics, chemistry, and history. Their ex- 
amination therefore covers a much broader field of knowledge than 
the college board achievement test. 

To give you an idea how tough these Russian exams are, Mr. 
Brooks, I ask your permission to place them in the record. | 


The Cuamman. You may do so. 
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(The information is as follows :) 


FinaL EXAMINATIONS IN THE RussIAN 10-YEAR ScHoo. 


Taken from Bulletin No. 6, dated October 1958 U.S. Department of Health, 
Education, and Welfare Office of Education, International Education| 
Relations 

ALGEBRA 


1. (a) The types of combinations and permutations. Number of permnty. 
tions of m elements taken n at a time. Number of permutations of m elements, 

(b) Problem or example. 

(c) Quadratic equations. Complete and incomplete quadratic equation: 
Solution of quadratic equations of the form 2°+pz2+q=0. 

2. (@) Combinations. Number of combinations of m elements taken m at, | 


time. Equality: c= 


(b) Problem or example. 
(c) Investigation of the roots of a quadratic equation by means of its diy. 
criminant and coefficients. 
3. (@) Product of binomials differing only in their second term. 
(b) Problem or example. 

(c) Solution of quadratic equations of the form az*+br+c=0., 

4. (a) Formula of Newton’s binominal (derivation. ) 

(b) Problem or example. 

(c) Expression of the sum and product of the roots of a quadratic equation 
through its coefficients. 

5. (a@) Equality of coefficients of terms equally distant from the beginning | 
and end of Newton’s binomial expansion. Common term of the formula of Ney. 
ton’s binomial. Sum of binomial coefficients. 

(bv) Problem or example. 

(c) Expansion of the trinomial of second degree into linear factors. 

Bs 6. (a) Imaginary numbers. Complex numbers. Modulus of a complex nun- 
a ber. Condition of a complex number equalling zero. Condition of two complex 
numbers being equal. 
(bo) Problem or example. 
(c) Exponential function. Properties of the exponential function and its 


graph. 
7. (a) Addition and subtraction of complex numbers in algebraic form. 
(6) Problem or example. 
(c) Logarithmic function, its properties, and graph. 
8. (@) Multiplication and division of complex numbers in algebraic form. 
(b) Problem or example. 
(c) Arithmetic progression. Formula of the sum of terms of an arithmetic 
progression. 
9. (a) Geometrical interpretation of complex numbers. Trigonometric form 
of complex numbers. 
a (b) Problem or example. 
a (c) Sum of terms of a geometric progression diminishing without bound. _ 
4 10. (a) Investigation of the quadratic trinomial (the discriminant of the 
a trinomial being positive) . 
3 (b) Problem or example. 
(¢c) Logarithm of a product. 
11. Inequalities. Fundamental properties of inequalities. Additiona’ , 
substraction of inequalities. 
(b) Problem or example. 
(c) Logarithm of a quotient. 
12. (a) Equivalent inequalities. Theorem concerning the equivalence of it | 
equalities with the addition of the same number to both sides of the inequality. 
} Corollary. 
) (b) Problem or example. 
i (c) Logarithm of a power and of a root. 
13. (a) Theorem concerning the equivalence of inequalities with multiplice 
tion and division of both sides of the inequality by positive and negative nui 
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(>) Problem or example. 
(c) Logarithms to the base 10 and their properties. 
14. (a) Solution of first-degree inequalities with one unknown, Solution of 
of first-degree inequalities with one unknown. 
a 
Health, (b) Problem or example. 
“ational | (ce) Linear function and its graph. 
45, (a) Investigation of first-degree equations with one unknown. 
(b) Problem or example. 
(c) Formula of any required term of an arithmetic progression. 
— 16. (a) Investigation of a system of two linear equations with two unknowns. 
(b) Problem or example. 
rations (c) Direct proportional relationship and its graph. 
- 17. (a) Investigation of the quadratic trinomial (the discriminant of the 
trinomial being negative or equal to zero). 
(b) Problem or exercise. 
(c) Raising to a power with natural number exponent of a product, fraction, 
er. 
“th (a) Solution of a second-degree inequality with one unknown. 
(b) Problem or example. 
 (¢)_Extracting a root from product, fraction, and power. 
its dis -- 19. (a) Bézout’s theorem and its corollaries. 
(b) Problem or exercise. 
(¢) Inverse proportional relationship and its graph. 
20. (a) Solution of binomial equations of the third, fourth and sixth degrees. 
(b) Problem or exercise. 
(ec) Geometric progression. Formula of any required term of the geometric 


ession. 
(a) Solution of trinomial equations. 
(b) Problem or exercise. 
(e) Sum of the terms of a geometric progression. 


GEOMETRY 


1. (a) Properties of the faces and diagonals of a parallelepiped. 
x nun- (b) Property of obtuse angles of a convex polyhedral vertex. 
omplex (c) Problem. 
2. (@) Properties of parallel sections of a pyramid and the relationship be- 
tween the areas of parallel sections of two pyramids having equal altitudes. 


ind its (b) Theorem concerning the line of intersection of two planes, of which one 
cuts a straight line parallel to the other. 
m. (c) Problem. 


3. (@) Lateral and total surfaces of inclined and right prisms. 
. (b) Parallel planes. Sign of two planes being parallel. 
orm. {c) Problem. 
4. (a) Lateral and total surfaces of a right pyramid. 
hmetic (b) First and second signs of similarity of triangles. 
(c) Problem. 
¢ form 5. (@) Lateral and total surfaces of a right truncated pyramid. 
(b) Theorem concerning the segments of parallel straight lines confined be- 
tween parallel planes. 
| (ce) Problem. 
of the 6, (a) Volume of a rectangular parallelepiped. 
(b) Property of obtuse angles of a trihedral vertex. 
(c) Problem. 
7. (@) Lemma concerning the equality of magnitude of inclined and right 
man prisms. 
(b) Signs of perpendicularity of straight line to a plane. 
(c) Problem. 
8. (@) Volume of a right parallelepiped. 


of it (b) Theorems concernin 
g the perpendicular and slopes with equal and differi 


(c) Problem. 
9. (a) Volume of an inclined parallelepiped. 


(b) Theorem concerning three perpendiculars. Converse theorem. 
(e) Problem. 


10. (@) Volume of a prism (trigonal and polygonal). 
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. (b) Theorem concerning a plane perpendicular to one of two parallel Straight 
nes. 

(c) Problem. 

11. (a) Volume ofa pyramid (trigonal and polygonal). 

(b) Theorem concerning a straight line perpendicular to one of two paralle 
planes. 

(c) Problem. 

12. (a) Volume of a truncated pyramid. 

(b) Theorem concerning two planes perpendicular to the same straight line, 

(c) Problem. 

13. (a) Right polyhedrons. 

(b) Bihedralangle. Linear angle. Equality and inequality of bihedral 
Theorem : “To equal bihedral angles correspond equal linear angles.” Conveny 
theorem. 

(c) Problem. 

14. (a) Surfaces of revolution. Cylindrical surface. Right circular cylinder | 
Lateral and total surfaces of a cylinder. a 

(b) Lemma concerning the similarity of triangles. 

(c) Problem. 

By (a) Conical surfaces. Right circular cone. Lateral and total surfaces — 
of a cone. 

(b) Perpendicular planes. Sign of perpendicularity of two planes. 

(c) Problem. 

16. (@) Lateral and total surfaces of a truncated cone. 

(b) Theorem concerning a straight line which is perpendicular to one of two 
mutually perpendicular planes and which has a common point with the other | 
plane ; its corollary. 

(c) Problem. 

17. (a) Volume of a cylinder. 

(b) Intersecting straight lines. The angle of intersection of two straight lines 
The shortest distance between two intersecting lines. 

(c) Problem. 

18. (a) Volume of a cone. 

(b) Determining the length of the circumference. Theorem concerning the 
constant relationship between the length of the circumference and the diameter, 

(c) Problem, 

19. (a) Volume of truncated cone. 

(6) Pythagorean theorem. 

(c) Problem. 

20. (a) Sphere (definition). Section of a sphere by a plane. Theorems con- 
cerning a plane passing through the center of a sphere and concerning great 
circle circumferences. 

(b) Sign of a straight line and a plane being parallel. 

(c) Problem. 
21. (a) Plane touching a sphere (definition), Theorems concerning a plane 
touching a sphere (direct and converse). 

(b) Areas of a parallelogram and of a triangle. ‘ 

(c) Problem, 

22. (a) Lemma concerning the lateral surfaces of a cone, truncated cone, and 
cylinder. 

(b) Angle between a straight line and a plane. 

(c) Problem. 

23. (@) Surfaces of a spherical segment, of a belt, and of a sphere, 

(b) Area of a circle. Formula for the area of a circle. 

(c) Problem. 

24. (a) Lemma concerning the volume of bodies resulting from the rotation 
of a triangle. 

(b) Property of the bisector of an internal angle of a triangle. 

(c) Problem. 

25. (a) Volumes of a spherical sector and of a sphere. 

(b) Theorem concerning the intersection of two parallel planes by a thin. 

(ec) Problem. 

26. (a) Volume of a spherical segment. 

(b) Theorem concerning angles with mutually parallel sides. 

(c) Problem. 
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HISTORY OF THE U.S.S.R. 


1. (a) Russia’s transition to imperialism. Special features of imperialism 
ussia. 
) The first 5-year plan. 

9, (a) V. I. Lenin’s struggle for the creation of a revolutionary workers’ party 
during 1900-1903. (The Leninist “Spark (Iskra)”. Preparing a party of a 
new type. II Congress of the RSDLLP ; its significance). 

(b) The universal-historical significance of the great October Socialist revolu- 
tion. The party of Bolsheviks headed by Lenin—organizer of the victory of the 
Socialist revolution. 

3. (a) Causes and development of the Russo-Japanese War. Its character. 
Conditions of the Portsmouth peace. 

(b) The second 5-year plan. 3 

4. (a) Causes of the revolution of 1905-7. “Bloody Sunday,” Jan. 9, 1905. 
Protest strikes in the country. 

(b) Causes of the civil war and of the intervention against the Soviet land. 
Role of international imperialism in organizing the intervention and civil war. 

5. (a) III RSDLP Congress on the nature, motivating forces, and perspectives 


first Russian revolution. 
ot) Rout of the German-Fascist troops near Moscow in the fall of 1941. 


6. (a) The December armed uprising of 1905. V. I. Lenin’s evaluation of this 


“ey the universal-historical significance of the Soviet Republic’s victory in 
the civil war. The Communist Party, organizer of this victory. 

7. (a) The nature of the agrarian reform of Stolypin and its collapse. 

(b) The Soviet Republic in the ring of (military) fronts of 1918. The 
Patriotic War of workers and peasants of the Soviet land against the foreign 
invaders and White Guard forces in the fall of 1918. 

8. (a) The beginning of a new revolutionary upsurge. The Lenskii execu- 
tion. 

(b) The beginning of the Great Patriotic War. Mobilization of the forces of 
the Soviet people for the fight against the enemy. 

9. (a) Causes and character of World War I. 

(b>) The universal-historical significance of the 1905-7 revolution. 

10, (a) Causes, character, and moving forces of the February bourgeosis- 
democratic revolution in Russia in 1917. 

(b) The first campaign by the Entente and its rout. 

11. (a) The April theses of V. I. Lenin and their historical significance. 

(b) The XVIII AUCP(b) Congress on the basic economic task of the USSR. 

12. (a) The July 1917 events in Petrograd. The VI Congress of the Party 
and its significance. 

(b) The fourth 5-year plan. 

18. (a) The October armed uprising in Petrograd. V. I. Lenin—leader of the 
armed uprising. 

(b) Councils of workers’ deputies in 1905 and their significance. 

14. (a) Organization of the Soviet state. (Historical significance of the 
establishment of the dictatorship of the proletariat in Russia. Collapse of 
the old state apparatus. Creation of the Soviet state apparatus. ) 

(b) Transition to the policy of mass collectivization and liquidation on this 
basis of the kulaks as a class. 

15. (a), The triumphant spread of Soviet rule after the October uprising in 
Petrograd. The III All-Russian Congress of Soviets. 

(b) The universal-historical significance of the victory of the Soviet Union in 
the Second World War. 

16. (@) Liberation by Soviet power of the subjugated peoples of Russia in 
1917. “The Declaration of the Rights of the Nationalities of Russia.” 

(bv) The second campaign of the Entente and its rout. 

17. (a) Soviet Russia’s struggle to leave the imperialist war. Conclusion of 
the Brest peace. 

(>) Causes of the defeat of the 1905-7 revolution in Russia. 

18. (a) The policy of war communism. Economie and cultural construction 
during the civil war years. 

(b) The Bolsheviks’ struggle during the years of reaction (1907-10) against 
the liquidators, anticonvocationists, and Trotskyites. 


? Russian Social-Democratic Labor Party. 
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19. (a) X Congress of the Party. Transition to the new economic Policy 

(0) The creation of the Red Army. 4 

20. (a) The universal-historical significance of the formation of the U.8,.g.R_ 
the first multinational Socialist state in the world. The first Constitution og 
the U.S.S.R. 

(b) Rout of the counterrevolutionary rebellion of Kornilov. 

21. (a). The last public addresses of V. I. Lenin. Lenin’s elaboration Of the 
program for transforming economically backward Russia into a leading, Power. 
ful Socialist state. 

(b) The third campaign of the Entente and its rout. 

22. (a) XIV Party Congress—as the congress of Socialist industrialization, 

(b) The heroic struggle of the Soviet partisans during the Great Patriot 
War. 


23. (a) XV AUCP(b) Congress—as the congress of agricultural collectiyjz. 


tion. Defeat of the anti-Party Trotskyite-Zinov’evite bloc. 

(vb) The Bolshevik newspaper Pravda. The Bolshevik’s activity in the jy 
State Duma. 
24. (a) The U.S.S.R. Constitution of 1936. Its universal-historical signif. 
eance. 

(b) The Leninist plan of onset toward Socialist construction. Development | 
of the Socialist revolution in the villages in 1918. Kombedy. 

25. (a) The U.S.S.R.’s fight for peace and security .on the eve of 
World War. Reunion of Western Ukraine with the Ukrainian 8.S.R. and gq 
Western Belorussia with the Belorussian SSR. Admission of Lithuania, Latvia _ 
and Estonia into the composition of the Soviet Union. 

(b) The Leninist plan for the electrification of Russia. : 

26. (@) The radical turning point of the Great Patriotic War. : 

(b) The armed uprising in Moscow in October-November 1917. I 

27. (a) The great advance of the Soviet Army in 1944 and its liberation of 
European countries abroad from the Hitlerite invaders. 

(b) II Congress of Soviets and its decrees on peace and land. Formation 
of the Soviet government headed by Lenin. 

28. (a) The international situation after the Second World War. Th 
U.S.S.R. in the struggle for the preservation and strengthening of peace. 

(b) The mass peasant movement; the uprising on the battleship Potemkin, 

29. (a) Directives of the XX Party Congress on the sixth 5-year plan for 
developing the U.S.S.R. economy and the Soviet people’s struggle to fulfill 
them. 

(b) The capitulation of imperialist Japan in 1945. 

30. (a) The XX Party Congress and its historical significance. 

(b) The further upsurge of science and culture in the U.S.S.R. during th 
postwar period. 

PHYSICS 


1. (a) The first and second laws of Newton. 

(6b) Laboratory work: determining the internal resistance of a source of 
current. 

2. (@) The third law of Newton. The law of conservation of momentum 
Reactive motion in technology. 

(6) Laboratory work: determining the specific resistance of a conduetor. 

3. (a) Curvilinear motion of a body. Centripetal acceleration (without 
derivation of formula). Rotary mechanisms and their utilization in industry | 
and agriculture. i 

(b) Solving a problem based on the laws of (electric) current of the typ | 
of problem No. 861 * and giving an explanation of the solution. 

4. (@) Fundamental propositions of the molecular-kinetic theory and its = | 
perimental bases. Brownian movement. Movement of molecules of gases, lige | 
uids, and solids. Interaction of molecules. 

(b) Solving a problem on the topic “work done by an electric current” df 
the type of problem No. 933’ and giving an explanation of the solution. 

5. (@) Derivation of the equation of the gaseous state. Examples of utilia- 
tion of gas laws in technology. 

(b) Solving a problem based on the laws of electrolysis of the type of problen 
No. 973’ and giving an explanation of the solution. 


#Given in Znamenskii, P. A., ed. Sbornik voprosov i zadach po fizike (Manual ¢ 
uestions and problems in physics), Moscow, State Publishing House for Teaching aul 
edagogical Materials. (See the appendix at the end of the examinations section.) 
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6. (a) Law of conservation and transformation of energy in mechanical and 
Me ving a problem based on the laws of illumination of the type of prob- 
Jem No. 1121 * and giving an explanation of the solution. 

7. (a) Work done by the expansion of a gas. The heat engine. Efficiency of 

engine. 
work: determining the optical power of a lens. 

8. (a) Electric charge. Electric field. Coulomb’s law. Units of quantity of 
one Bins a problem based on the application of the law of conservation and 
transformation of energy in mechanical and heat processes of the type of prob- 
jem No. 565 * and giving an explanation of the solution. 

9, (a) Strength of an electric field. Lines of force. Homogeneous field. 
Conductors and dielectrics in an electric field. Examples of utilization of 

ics. 
oD Solving a problem based on computing the specific heat capacity of a 
substance or the temperature of a heated body of the type of problems No. 545 
or No. 547 * and giving an explanation of the solution. 

10. (a) Work done by transfer of charge in an electric field. Difference of 
potential. Units of difference of potential. 

(b) Laboratory work: experimental testing of the Boyle-Mariotte law. 

11. (@) Electric capacity. Units of electric capacity. Condensers and their 

cation. 

(b) Solving a problem based on the equation of the gaseous state of the type 
of problem No. 641 * and giving an explanation of the solution. 

12. (a) Conditions for the existence of a current. Nature of electric current. 
Nature of electric current in metals. Mission of electrons by incandescent 
bodies. Current in electrolytes and gases. 

(b) Laboratory work: determining the coefficient of surface tension of water. 

13. (a) Series connection of conductors. Derivation of the formula for the 
common resistance of conductors connected in series. Additional resistance in 
voltmeters. Application of series connections of conductors in technology. 

(b) Solving the problem concerned with melting and boiling of the type of 
problem No. 721 * and giving an explanation of the solution. 

14. (a) Parallel connection of conductors. Derivation of the formula for 
common resistance in the case of a parallel connection of conductors. Shunts for 
ammeters. Application of parallel connections of conductors in technology. 

(b) Solving a problem on the topic “the work of steam and gas” of the type 
of problem No. 750? and giving an explanation of the solution. 

15. (a) Electromotive force of a source of current. Ohm’s law for the entire 
circuit. Series and parallel connections of sources of current. 

(b) Solving a problem based on the second law of Newton of the type of 
problem No. 110* and giving an explanation of the solution. 

16. (@) The Joule-Lenz law. Thermal current. 

(b) Solving a problem based on the second law of Newton of the type of prob- 
lems No. 102? or No. 121 * and giving an explanation of the solution. 

17. (a) Current in rarefied gases. Cathode rays and their properties. X-rays 
and their application. 

(b) Solving a problem based on the third law of Newton of the type of prob- 
lem No. 71? and giving an explanation of the solution. 

18. (@) Magnetic field of a direct current and of a coil with current. Action 
of the magnetic field on current. Strength of the magnetic field. 

(b) Solving a problem concerned with rotary motion of the type of problem 
No, 482 * and giving an explanation of the solution. 

19. (a) Iron in a magnetic field. Induction of a magnetic field. Magnetic flux. 
The electromagnet. The electromagnetic field. 

(0) Solving a problem concerned with rotary motion of the type of problem 
No. 472* and giving an explanation of the solution. 

20. (a) Electromagnetic induction. Conditions determining the magnitude of 
the electromotive force of induction. Lenz’s law. 

(b) Solving a problem based on the law of universal gravitation of the type 
of problems No. 494* or No. 495? and giving an explanation of the solution. 

*Given in Znamenskii, P. A., ed. Sbornik voprosov i zadach po fizike (Manual of 


nestions and problems in physics). Moscow, State Publishing House for Teaching and 
Pedagogical Materials. (See the appendix at the end of the examinations section.) 
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21. (a) The phenomenon of self-induction. Inductivity. The unit of inde. 
tivity. 

(b) Solving a problem concerned with computing the work involved in Taising 
a body. 

22. (a) The generator of alterating current. Period, frequency, and Dhase of 
alternating current. Principle of the functioning of a transformer. 

(b) Solving a problem on the topic “mechanical energy” of the type of probley 
No. 199 ? and giving an explanation of the solution. 

23. (a) Wave contour. Transformation of energy in a wave contour, Ob- 
taining non-dampening vibrations. 

(b) Solving a problem on the topic “mechanical energy” of the type of probley 
No. 218? and giving an explanation of the solution. 

24. (a) Invention of the radio by A. S. Popov. Electrical resonance, Sche. 
matics of the detector and the simplest tube receivers. 

(b) Solving the problem on the topic “resolution of parallel forces” of the type 
of problem No. 314? and giving an explanation of the solution. 

25. (a) Phenomena of reflection and refraction of light. Index of refraction, | 
Complete internal reflection of light. Examples of application of these phenom. 


ena. 

(b) Solving a problem concerned with finding the center of gravity of bodig | 
of the type of problem No. 3017 and giving an explanation of the solution, 

26. (a) Lenses. Derivation of the formula of the lens. Optical power of, | 
lens. Obtaining images with the aid of a lens. | 

(»b) Solving a problem based on the application of the law of equality of on | 
in mechanisms of the type of problem No. 346° and giving an explanation of the 
solution. 

27. (a) The eye. The angle of vision. Optical instruments. The paths @_ 
rays in the microscope and in the telescope. ! 

(b) Laboratory work: determining the efficiency of a simple machine, 

28. (a) Dispersion of light. The visible, the infra-red, and the ultraviolet por. 
tions of the spectrum. Examples of utilization of the invisible portions of th 
spectrum. 

(b) Solving a problem concerning levels of the type of problem No. 328? anj 
giving an explanation of the solution. 

29. (a) Continuous and line spectra. The absorption spectrum. The spectro 
seope. Spectral analysis and its application. 

(b) Solving a problem concerned with the interaction of charged bodies of 
the type of problems No. 771° or No. 780* and giving an explanation of the 
solution. 

30. (a) The photo-electric effect. Stoletov’s work on the photo-electric effec. 
The concept of quanta. Photoelements and their application. 

(b) Solving a problem concerned with the heat action of a current of th 
type of problem No. 948? and giving an explanation of the solution. 

31. (a) Structure of the atom—the electron envelope and the nucleus. Emis 
sion and absorption of energy by the atom. 

(b) Solving a problem based on the laws of vibration of pendulums of the typ 
of problem No. 5027 and giving an explanation of the solution. 

32. (a) Structure of the nucleus of the atom. Fission of a uranium atom; 
Chain reaction. Examples of utilization of atomic energy for peaceful purposes | 

(b) Solving a problem of the type of problem No, 526? and giving an expla- 
ation of the solution. 

CHEMISTRY 


1. (a) Oxides; their classification and chemical properties. 

(b) Problem: to compute the release of the product of a reaction in term 
of percent of the theoretically possible, if the quantity of the initial substances 
and the quantity of the obtained product are known (example: problem No, - 
113 *, No. 13-137 *). 


2Given in Znamenskii, P. A., ed. Sbornik voprosor i zadach po fizike (Manual dt | 
questions and problems in physics). Moscow, State Publishing House for Teaching an 
Pedagogical Materials. (See the appendix at the end of the examinations section.) 

%Given in Gol’dfarb IA. L. and Smorgonskii, L. M. Zadachi i uprazhneniia po khimil 
(Problems and exercises in chemistry), 1950-1956 editions, Moscow, State Publishing 
House for Teaching and Pedagogical Materials. 

4 Idem., 1957 edition. 

(See the appendix at the end of the examinations section. Problems have been sélecttl 
from the 1957 edition only.) 
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2, (a) Bases; their chemical properties ; the most important bases and their 
role in national economy. E 

(b) Problem : to prepare a certain quantity of a solution of giving percent con- 

jon. 
Acids; their chemical properties. 

(b) Problem: to determine with the aid of characteristic reactions each of 
two furnished organic substances. 

4, (a) Salts ; their chemical properties. : : 

b) Problem : to compute the weight of the product of a reaction, if a certain 
quantity of initial substance, containing a given quantity of impurities, was used 
yt Characteristics of the group of alkaline metals. 

(b) Problem: to obtain and collect carbon dioxide; to prove experimentally 
that the obtained gas is carbon dioxide. 

6. (a) Characteristics of the group of halogens. 

(b) Problem: to obtain oe oa of aluminum oxide and to perform the reac- 

racterizing its properties. 
rey Apetieation and production of sulphuric acid by the contact method. 

(b) Problem: to compute the volume of a gas required for a reaction with a 
certain volume of another gas (example: problem No. 5-47°, No. 12-94‘). 

8. (a) The periodic law and the periodic system of elements of D. I. Mandeleev. 

(b) Problem: to perform the reactions characterizing the chemical proper- 
ties of acetic acid. 

9. (a) Application and production of ammonia. : 

(b) Problem: to obtain an assigned substance by an exchange reaction and 
to separate it from the mixture. To compute according to the reaction equation 
what quantity of each of the initial substances is required for obtaining the 
indicated quantity of the product. 

10. (2) The most important phosphorus and nitrogen fertilizers, their compo- 
sition, properties, and the chemical reactions involved in obtaining them. 

(b) Problem: to compute the weight of the product of a reaction, if certain 
amounts of initial products in the form of solutions of certain percent concentra- 
tion have been used for it. 

11. (a) Physical and chemical properties of metals. 

(b) Problem: to prepare a certain quantity of a solution of indicated percent 
concentration. 

12. (a) Application of and methods of obtaining caustic soda. : 

(b) Problem: to perform the reactions confirming the qualitative composition 
of a furnished inorganic substance and to find the percentage content within 
it of one of the elements on the basis of the formula of this substance. 

13. (a) Characterization of the group of alkaline earth metals. 

(bv) Problem: to determine with the aid of characteristic reactions each of 
three furnished inorganic substances, 

14, (a) The oxide and the hydrate of the oxide of calcium; their physical and 
chemical properties, application, and methods of obtaining them. 

(b) Problem: to compute the volume of a gas required for a reaction with 
a certain volume of another gas (example: problem No. 5-47, No. 12-94‘). 

15. (a) The hardness of water and methods of eliminating it. 

(b) Problem: to compute what quantity of an assigned substance is obtained 
in a reaction, if the quantity of euch of the initial substances is known, and 
one of the substances is taken in excess (example: problem No. 3-85 *, No. 4-68‘). 

16. (@) Aluminum, its physical and chemical properties. 

(b) Problem: to compute the volume of a gas obtained from a given quantity 
of the initial substance, containing an indicated quantity of impurities. (Ex- 
ample: problem No. 9-15,° No. 10-14 *). 

17. (a) Application of and methods of obtaining aluminum. 

(b) Problem: to perform the reactions characterizing the chemical properties 
of an unsaturated hydrocarbon. 

18. (a) Iron, its physical and chemical properties. 

(b) Problem: to compute the weight of the product of a reaction if certain 
quantities of initial substances in the form of solutions of certain percent con- 
centration were used for it. 

SGiven in Gol’farb IA. L. and Smorgonskii, L. M. Zadachi i uprazhneniia po khimii 
Problems and exercises in chemistry), 1950-1956 editions, Moscow, State Publishing 

ouse for Teaching and Pedagogical Materials. 


(See the appendix at the end of the examinations section. Problems have been select 
from the 1957 edition only.) — 
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19..(a) Production of pig-iron. 

(b) Problem: to compute the volume of a gas obtained from a given quantity 
of the initial substance containing an indicated quantity of impurities (example. 
problem No. 9-15,* No. 10-14 *). | 

20. (a) Production of steel. 

(b) Problem: to perform the reactions characterizing the chemical propertig 
of formaldehyde. 

21. (a) Corrosion of metals and measures for combating it. 

(b) Problem: to obtain a substance by way of an exchange reaction and 4 
separate it from the mixture. To compute according to the equation of the 
reaction what quantity of each of the initial substances is required for obtaining 
the indicated quantity of the product. 

22. (a) Theory of the structure of organic compounds of A. M. Butler 

(b) Problem: to obtain and collect ammonia; to prove experimentally thy 
the gas obtained is ammonia. 

23. (@) Methane, its structure, physical and chemical properties, applicatim, 

(b) Problem: to perform the reactions confirming the qualitative compositin, 
of a furnished inorganic substance and to compute on the basis of its forma 
the percent content within it of one of the elements. 

24. (a) Ethylene, its structure, physical and chemical properties, applicatig, | 

(b) Problem: to perform the reactions confirming the qualitative compog. 
tion of a furnished inorganic substance and to find on the basis of its formy) | 
the percent content within it of one of the elements. | 

25. (a) Acetylene, its structure, physical and chemical properties, application, 

(b) Problem: to obtain and separate oxygen, to prove experimentally that th 
gas obtained is oxygen. 

26. (a) Benzol, its structure, physical and chemical properties, application, i 

(b) Problem: to perform the reactions characterizing the chemical propertig 
of glucose. 

27. (a) Petroleum, its composition and properties. The most important » 
troleum products. Industrial processing of petroleum. 

(b) Problem: to obtain a small quantity of hydrochloric acid and to perfom 
on it qualitative reactions. 

28. (a) Ethyl alcohol, its structure, physical and chemical properties, ani 
applications. 

(b) Problem: To compute what quantity of an assigned substance is obtaingi 
in a reaction, if the quantity of each of the initial substances is known, and om 
of them is taken in excess (example: problem No. 3-85,’ No. 4-63 *). 

29. (a) Chemical reactions occurring in obtaining acetic acid by the synthetic 
method. 

(b) Problem: to perform the reactions characterizing the chemical properties 
of phenol. 

30. (a) Fats, their composition and application. 

(b) Problem: to obtain an assigned substance by means of an exchange rex: 
tion and to separate it from the mixture. To compute on the basis of the rea 
tion equation what quantity of each of the initial substances is required fr 
obtaining the indicated quantity of the product. 

31. (a) Starch, its composition, physical and chemical properties, application: 

(b) Problem: to perform the reactions characterizing the chemical proper 
ties of sulphuric acid. 


ENGLISH 


1. (a) Reading and translation of an unfamiliar text with a dictionar. 


Answers to questions relating to the text read. i 
(b) Find in the text compound and derived [common or abstract] nouns; i 
the derived nouns indicate the suffix. 
2. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 
(b) Find in the text derived adjectives and indicate the suffixes in them. De 
termine the degrees of comparison of adjectives contained in the text and é@ | 
scribe methods of forming them. 


8Given in Gol’farb IA. L. and Smorgonskii, L. M. Zadachi i uprazhnentia po Khim 
(Problems and exercises in chemistry), 1950-1956 editions, Moscow, State ishing 
House for Teaching and Pedagogical Materials. 

(See the appendix at the end of the examinations section. Problems have been selectel 
from the 1957 edition only.) 
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(a) Reading and translation of an unfamiliar text with a dictionary. 
iad to questions relating to the text read. 
ar Find in the text compound (derived) indefinite pronouns. Bxplain their 


at (a) Reading and translation of an unfamiliar text with a dictionary. 
-wers to questions relating to the text read. 
(b) Indicate in the text various functions of the verb to have. 
5. (a) Reading and translation of an unfamiliar text with a dictionary. 
jwers to questions relating to the text read. 
p) Indicate in the text various functions of the verb to be. 
¢. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 
(b) Find in the text the modal verbs. State their morphological peculiarities. 
7. (a) Reading and translation of an unfamiliar text with a dictionary. 
swers to questions relating to the text read. 
(b) Enumerate the irregular verbs contained in the text and give their funda- 
mental forms. Show the role of each form in the formulation of tenses. 
8. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 
(b) Find in the text forms of past tenses. Explain the difference in their 


ai Reading and translation of an unfamiliar text with a dictionary. 


Answers to questions relating to the text read. 


(b) Find in the text a verb in the Present Indefinite employed as the future 


tense. Explain its use in the given text. 


10. (a) Reading and translation of an unfamiliar text with a dictionary. 


_ Answers to questions relating to the text read. 


(b) Find in the text verbs in the Present Indefinite and in the Present Con- 
tinuous; explain the use of these tenses in the given text. 

11. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text verbs in the Present Perfect; explain the necessity of 
using Present Perfect in the given text. 

12. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text verbs in the Past Indefinite and Present Perfect; explain 
the use of these tenses in the given text. 

13. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text verbs in the Past Perfect ; explain the necessity of using 
Past Perfect in the given text. 

14. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text a complex sentence with the verb in the main clause in the 
past tense; explain the use of the tense in the subordinate clause. 

15. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text verbs in the Passive Voice, in the translation of which 
into Russian the passive voice is not conserved. Explain the formation of the 
(form) Passive Voice. 

16. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

'(b) Find in the text verbs in the Passive-V oice, in the translation of which into 
Russian the passive voice is not conserved. Show ways of translating the 
English passive voice into Russian. 

17. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(4) Find in the text an unreal conditional clause and explain the use of cases 


_ inthe given sentence. 


18. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find the participles in the text. Define their function in the sentences. 
Show ways of translating participles into Russian. 

19. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text réad. 

(b) Find in the text a Gerund. Define the syntactical function of the Gerund in 
the text read. Show ways of translating into Russian. 
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20. (a) Reading and translation of an unfamiliar text with a dici 
Answers to questions relating to the text read. Yonary, 

(6) Find in the text a compound object with a participle. 
translating into Russian. Show WAYS of 

21. (a) Reading and translation of an unfamiliar text with a dictig 
Answers to questions relating to the text read. nary, 

(b) Find in the text a compound object with an infinitive. Show wa 
translating into Russian. ¥8 of 

22. (a) Reading and translation of an unfamiliar text with a dictio 
Answers to questions relating to the text read. nay, 

(6) Find in the text an interrogative sentence, determine its type, and explain 
its word-order. For this passage, raise the problems of using another type. 

23. (a) Reading and translation of an unfamiliar text with a diction 
Answers to questions relating to the text read. meu, 

(b) Find in the text a sentence with direct discourse and convey its meaning 
in indirect discourse. 

GERMAN 

1. (a) Reading and translation of an unfamiliar text with a dictig 
Answers to questions relating to the text read. 

(bv) Find in the text read the nouns, determine the declension types Of these | 
nouns, and give the characteristics of each declension type. 

2. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. i 

(b) Find in the text read compound nouns, describe the methods of forming 
compound nouns and translating them into Russian, 

8. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 7 

(b) Find in the text read nouns in the plural ending. Describe the fund. 
mental types of formation of plural nouns. 

4, (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 

(b) Find in the text read nouns in various cases and determine their sy. 
tactical role in the given sentences. 

5. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 

(b) Find in the text read the prepositions and describe their role [gover 
ing other words] and employment in the given sentences. Enumerate the prep 
ositions governing the accusative and the dative cases. 

6. (a) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. 

(b) Find in the text read personal and possessive pronouns and explain their 
use in the sentences. 

7. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 

(b) Find in the text read the pronouns man and es and state their syntactical 
role in the sentences. 

8. (a) Reading and translation of an unfamiliar text with a dictionary,’ 
Answers to questions relating to the text read. 

(b) Find in the text adjective attributes and adjective predicate nomim 
tives; indicate their peculiarities. Show ways forming degrees of comparism 
of adjectives. 

9. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in text read the dates; indicate what numerals are employed fir 
the use of dates and how dates are signified in writing. 

10. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text read the verbs; determine their conjugation type 
Indicate the peculiarities of the weak and of the strong conjugations in fe 
Prisens and the Imperfekt. 

11. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text read auxiliary verbs. Tell about the role of the verb 


scin in the German sentence. 
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12. (a) Reading and translation of an unfamiliar text with a dictionary. 

ers to questions relating to the text read. 

(b) Find in the text read Partizip I and Partizip IJ and determine their 

tactical role in the sentence. Tell about the formation of the Perfekt and 
the Plusquamperfekt. 

13.(4) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. ; . 

(b) Find in the text read instances of prepositional and non-prepositional 
government of verbs; name the prepositions and the cases of the words which 

govern. 
pr Se Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. : : 

(b) Explain instances in the text read of expressions of modality with the 
aid of Modal verbs. What other modal verbs do you know? 

15. (a) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. : 

(b) Find in the text read infinitive groups and determine their syntactical 
role in the sentences. Name the instances in which the infinitive is used with 
the particle zu, those in which it is used without the particle zu. 

16. (a2) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. 

(o) Find in the text read sentences in the passive form; determine their tense 
forms; tell of what verbs the passive voice may be formed and how it is trans- 
lated into Russian. 

17. (a) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. 

(b) Find in the text read an unreal conditional sentence; explain the use of 
the tense form Konjunktiv in unreal conditional sentences. 

18. (@) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. 

(b) Find in the text read the Konjunktiv in indirect discourse; explain the 
use of the tense form Konjunktiv in indirect discourse. 

19. (a) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. 

(b) Find in the text read different types of predicates and perform a morpho- 
logical analysis of them. 

20. (a) Reading and translation of an unfamiliar text with a dictionary. An- 
swers to questions relating to the text read. 

(b) Find in the text read attributes, supply questions corresponding to them, 
and give a morphological analysis of them. 

21. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text read adverbial phrases, supply questions corresponding 
to them, determine their type and analyze them morphologically. 

22. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text read the objects, supply questions corresponding to them, 
and analyze them morphologically. 

23. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Determine the word order in simple expanded [i.e., with compound sub- 
ject or predicate] declarative and interrogative sentences of the text. 

24. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find the means for expressing negation in the text read and give an 
explanation of them. 

25 (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text read subordinate clauses, supply questions correspond- 
ing to them, determine their types. Name the formal characteristics of a sub- 
ordinate clause. 

26. (@) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 


(b) Find in the text read non-conjunctional subordinate clauses and deter- 
mine their types. 
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FRENCH 


1. (@) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. od 

(b) Indicate in the text personal objective pronouns preceding the verb, Ex. 
plain their functions in the given text. 

2. (a) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. ; 

(b) Locate in the text adverbial subordinate pronouns [adverbial’nye sluzhep. 
nye mestoimeniia] and explain their use in the given sentences. 

3. (@) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. ’ 

(b) Locate in the text possessive pronouns or possessive adjectives and er. 
plain the use of both. 

4. (a) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. 5 

(b) Locate in the text demonstrative pronouns and demonstrative adjectives 
and explain their use in the given text. 

5. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 

(b) Locate in the text the pronoun dont. Determine its functions ang the | 
types of subordinate clauses which it introduces. 

6. (a) Reading and translation of an unfamiliar text with & dictionary, 
Answers to questions relating to the text read. 

(b) Locate in the text relative pronouns qui and que. Determine their func 
tions and the types of subordinate clauses which they introduce. ' 

7. (a) Reading and translation of an unfamiliar text with a dictionary, Ap. 
swers to questions relating to the text read. : 

(b) Locate in the text the relative pronoun lequel. Determine its functions 
and the types of subordinate clauses which it introduces. 

8. (a) Reading and translation of an unfamiliar text with a dictionary. An| | 
swers to questions relating to the text read. 

(b) Indicate in the text instances of various usage of the verb étre. : 

9. (a) Reading and translation of an unfamiliar text with a dictionary. Ap 
swers to questions relating to the text read. 

(b) Locate in the text verbs in the Passé simple and the Passé composé. Er. 
plain the difference in the use of these tenses. 

10. (a) Reading and translation of an unfamiliar text with a dictionary. Ap- 
swers to questions relating to the text read. 

(b) Locate in the text a verb in the Jmparfait and explain its use in the given 
text. 

11. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Locate in the text a verb in the Futur immédiat, tell about the formation 
of ‘this tense, and cite the possible ways of translating it into Russian. 

12. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Locate in the text a verb in the Passé immédiat ; tell about the formation 
of this tense and its translation into Russian. 

13. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to question relating to the text read. 

(b) Locate in the text a complex sentence with a subordinate conditional 
{clause] and explain the use of tenses in the given sentence. “ 

14. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Locate in the text a verb in the Subjonctif. State the general rule for 
forming the Subjonctif. 

15. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answer to questions relating to the text read. 

(b) Locate in the text a subordinate object clause with the verb in the 
Subjonctif and explain its use in the given sentence. 

16. (a) Reading and translation of an unfamiliar text with a dictionary, 
Answers to questions relating to the text read. 

(>) Find in the text a Participe passé and explain its use and-agreement i 
the given sentence. 
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17. (a) Reading and translation of an unfamiliar text with a dictionary. 

vers to questions relating to the text read. 

(b) Locate in the text a Participe présent or Gérondif. Tell about their forma 
tion and their function in the given text. 

18. (a) Reading and translation of an unfamiliar text with a dictionary. 
Asnwers to questions relating to the text read. 

(b) Locate in the text verbs in the passive voice and determine the tenses of 
the verbs. Explain the formation of the passive voice of the verb. 

19. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

>) Find in the text an interrogative sentence and explain its word order. 
Supply for any one sentence in the text read a corresponding question using a 
different structure of interrogation. ; 

90. (a) Reading and translation of an unfamiliar text with a dictionary 
Answers to questions relating to the text read. 

(b) Find in the text a sentence with a direct question and convey its mean- 
ing in indirect discourse. Explain the difference in word order in the first and 
the second statements. 

91. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(>) Find in the text a complex sentence with the verb in the main clause 
in the present tense and explain the use of tenses in the subordinate clause. 

22. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Locate in the text an infinitive construction and cite various methods 
of translating it into Russian. 

23. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Find in the text a verb with a personal ending standing before an infini- 
tive and determine its meaning in the given sentence. Name other verbs which 
change their fundamental meaning before an infinitive. 

24. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(b) Locate in the text a sentence with an emphatic expression and explain 
its use. 

25. (a) Reading and translation of an unfamiliar text with a dictionary. 
Answers to questions relating to the text read. 

(bv) Find in the text all derivative words and locate their roots and suffixes. 


APPENDIX 
Physics problems 

No. 3, Zn. 861: Determine the voltage on the terminals of a cell having an 
electromotive power of 2 volts and an internal resistance of 0.8 ohms, and 
connected by a nickel-plated conductor 210 cm. long with a cross-section surface 
of 0.2 

No, 4, Zn. 922: An elevator weighing 1.2 tons rises 15 meters in 0.5 minutes. 
The voltage on the terminals of the motor is 220 volts, and its efficiency is 90 
percent. Find: (a) the energy consumed by the motor in kilowatts; (b) the in- 
tensity of current in the motor; (c) the energy dispensed in one ascent; (d) 
the cost of one ascent at the rate of 4 kopeks per hectowatt-hour. 

No. 5, Zn. 973: In the electrolysis of ZnSO,, the work was completed in 10 
hectowatt-hours. Determine the quantity of zink produced if the voltage on the 
terminals of the vat was 4 volts. 

No. 6, Zn. 1121; Two lamps of 50 candle power both hang at a height of 1 
meter above the table. The distance between the lamps is 1 meter 40 cm. Find 
the extent of exposure of the table to light (a) under each lamp; (b) at a point 
equidistant from the two lamps. 

No, 8, Zn, 665: A steam-driven hammer weighing 10 tons falls from a height 
of 25 meters onto an iron block weighing 200 kg. How many times must it fall 
in order for the temperature of the block to rise to 40°? 60 percent of the heat 
generated by the blows goes into heating the block. 

No. 9, Zn. 545: In determining the specific heat of copper a pupil heated a 
500 gram copper weight up to 100°, and then dropped it into an aluminum 
calorimeter weighing 60 grams and containing 400 grams of water. The initial 
temperature of the water in the calorimeter was 15°, and its final temperature 
23.4°. What amount of specific heat did the pupil ascertain to be in the copper? 
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No. 11, Zn. 641: In a cylinder of 40 litres there are 8 kg of compressed OXY ge 


at 15°. Find the pressure of the oxygen. 

No. 13, Zn. 721: In a container there were 500 grams of water and equal | 
amount of ice at 0°. What quantity of steam at 100° would be needed to yyy | 
all of the ice and to raise the temperature in the container to 30°? The specig, 
heat of the container is 40 calorie/C°. 

No. 14, Zn. 750: The average (mean) pressure of vapor in a cylinder of, 
steam engine is 10 kg. per cm*. The surface of the piston is 200 cm?*, the Stroke 
of the piston 50 cm, and the number of revolutions per minute is 180. Bing the 
machine’s horsepower. 

No. 15, Zn. 110; A train weighing 1,000 tons leaves the station. What spe 
will this train reach over the distance of 1 kilometer, if the engine develops, 
traction of 22,000 kg, and the force of resistance to motion is Considered ty 
remain constant and constitutes 0.0005 of the weight of the train? How long 
will it take for this speed to be achieved? 

No. 16, Zn. 102: [Not appropriate; includes diagram not reproducible here} 

No. 16, Zn. 121: [Idem. ] i 

No. 17, Zn. 71: A bullet is shot from a rifle at the speed of 865 meters a second 
What will be the speed of the rifle’s recoil, if its mass weighs 470 times more thay 
that of the bullet? Why is it recommended that the rifle be held firmly againg 
the shoulder at the time of the rifle’s firing? 

No. 18, Zn. 482: An automobile which weighs 5 tons with its load proces | 
along an arched bridge at a speed of 21.6 km. per hour. What is its presguy | 
upon the middle of the bridge, if the radius of the bridge’s curvature is 50 meters) 

No. 19, Zn. 472: [Not appropriate; includes diagram not reproducible here] | 

No, 20, Zn. 494: A Soviet stratosphere balloon in 1933 reached a height of 2 
km. The entire basket of the balloon weighed 1 ton at the earth’s surfag 
How much did its weight diminish at the height of 22 km.? ; 

No. 21, Zn. 175: How much work is produced by steam in raising a hamme 
weighing 5 tons to a height of 80 cm.? 

No. 22, Zn. 199: A truck weighing 3 tons travels at a speed of 36 km. per hon, 
How great a brake force can stop it in a space of 50 meters? 

No. 23. Zn. 218: A container weighing 250 kg. falls from a height of 800 meter 
At a point 100 meters above the earth during its fall, what is its potential anj 
kinetic energy equal to? 

No. 24, Zn. 314: [Not appropriate; includes diagram not reproducible here} 

No. 25, Zn. 301: [Idem. ] 

No. 26, Zn. 346: A horse draws a cart weighing 500 kg. up a mountain. Th 
length of the incline is 1.5 km. and the height is 100 meters. Determine the wor 
accomplished by the horse against the force of gravity and the force of friction i 
If the coefficient of friction equals 0.06, what is the efficiency equal to? 

No. 28, Zn. 328: The head of a nail, which is being extracted by the claws of 
a hammer lies 8 cm. from the point of support of the hammer. The force of th 
hand is applied to the hammer’s handle 30 cm. from the point of support. h 
order to pull the nail out, a force of 6 kg. is applied to the handle. Determin 
the nail’s resistance power. 

No. 29, Zn. 771: Two little beads equally charged, each weighing 0.5 gram 
and each suspended on silk threads 1 meter long, upon mutually repelling each 
other (after collision), have spread out to a distance of 4 cm. between then 
Determine the amount of each bead’s charge. 

No. 30, Zn. 948: How long will it take to heat 1 litre of water from 20° Ct 
100° C in an electric teapot with a capacity of 600 watts, if its efficiency is# 
percent? 

No. 31, Zn. 502: To determine the length of the second pendulum and tht! 
acceleration of gravity, a pendulum on a wire 90.7 cm in length with a metallie! 
ball 4 em in diameter was selected. The duration of 100 full swings of th) 
pendulum was 8 minutes 13.2 seconds. Compute the length of the secon 
pendulum and the acceleration of gravity. 

No. 32, Zn. 526: Determine the distance between adjacent points lying i 
the same phase if wavelengths are dilating at the speed of 330 meters per seconl | 
and the frequency of oscillation is 256 hertzian waves. 


Chemistry problems 

No. 1, G-S 13-137: In a laboratory 105 grams of nitrobenzene were obtainé 
from 78 grams of benzene during a nitrating reaction. This amount constitut 
what percentage of the theoretically possible yield? 
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No, 4, G-S 1-159: Unslaked lime CaO is obtained through heating limestone 

CO ( besides the unslaked lime, carbon dioxide gas CO: is also formed during 
a process). How much unslaked lime can be obtained from one ton of lime- 
stone containing 10 percent impurities? 

No. 7, G-S 12-94: How many litres of oxygen are consumed during the burn- 
ing of one litre of: (a) methane (b) ethylene (c) ethane 
No. 14, G-S 12-94: Idem. 
No. 15, G-S 4-63: 14 grams of calcium oxide were treated in a solution 
containing 35 grams of nitric acid. How many grams of salt were formed? 
No, 16, G-S 10-14: How many grams of carbon dioxide gas will be produced 
through burning 500 kilograms of limestone containing 92 percent calcium 

carbonate? 

Admiral Ricxover. First I will quote again from the Department 
of Health, Education, and Welfare publication, “Final Examinations 
in the Russian 10-Year School,” which describes the method of han- 
dling these examinations as follows: 


The examination procedure is for each pupil, upon call, to go to the head 
of the room and to select from a basket one exam card, or ticket, bearing 
the questions which he will answer. After he has time to examine the 
ticket and reflect on the problems, he is asked to provide the answers oral- 
ly and, when appropriate, on the blackboard. Answers are judged by the 
examination committee of the school, composed of the school director, teach- 
ers, and an official from the local district education department. The grade 
which the pupil receives may range from 5 (the highest mark) to 1 (the 
lowest); a grade of 3 is passing, but anything lower is not passing. Pupils 
who receive 5 in all examinations as well as in their other subjects are 
awarded gold medals; those who get 5 in the final exams but have three or 
less 4’s in other subjects receive silver medals. The Soviet Government re- 
cently announced that 1,600,000 students in 1958 successfully completed the 
10-year program, including examinations, and received the certificate of 
maturity. * * * 


The examination questions are listed in the appendix entitled 
“Final Examinations in the Russian 10-Year School.” 

As to the actual knowledge acquired by Russian students in the 
required examination subjects, we have a study made by the Col- 


' lege Entrance Examination Board for two subjects—algebra and 


physics. The board came to the conclusion that in topic coverage 
in algebra, the Russian examination involved is roughly equivalent 
to the college board advanced mathematics examination; only about 
10 percent of the 12th-grade students in the United States take 
the mathematics courses on which the advanced mathematics exami- 
nation is based. In physics, the board concluded that the percentage 
of problems that the candidate is required to solve according to 
the Russian examination system is about double that in the 1956 
college board achievement test and about half that of the advanced 
placement test, which in that year was taken by 1 to 2 percent of 
those who took the achievement test. These were students who have 
had an accelerated program in physics in high school and hope tc 
score enough to be permitted to obtain credit for first-year physics. 

A number of scientists have attempted to evaluate the level of study 
at which Russian entrants to the universities work. It appears that 
their 10-year school prepares its graduates to work approximately at 
what would be junior college level in the United States; in other 
words, Russian graduates of these schools are about 2 years ahead of 
those of our own high school graduates who had taken a college pre- 
aratory course. The Russians graduate at 17; our youngsters at 18. 
n algebra and physics, the Russian graduates reach a level which 
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only a very small percentage of college entrants achieve here. Mon, 
over, the number of subjects in which the Russians achieve this ley 
is more than twice that of the subjects taken in achievement tag, 
by our students. Fourteen times as many Russians as Amerigg 
reached this level last year. 

I think that is about the best comparison I can make. Here » 
have children in Russia graduating at 17 from a 10-year school why 
do as well, by the record, as do our children, our own boys and girk, 
after 2 years in college. 

We are frequently told that the Russian 10-year school gives a ong. 
sided technical education and that our high schools educate the “whok 
child.” But the Russians are not just every, technicians, Re 
cently two prominent educators—Dr. Harlan H. Hatcher, preside, 
of the University of Michigan at Ann Arbor, and Dr. F. Cyril Jame 

resident of McGill University in Canada—came back from a tour 

ussia. Dr. Hatcher was head of a group of six educators who yis | 
ited various types of Russian schools to study their education 
system. The tour was sponsored by the Ford Foundation, 


As reported in the New York Times, the educators were greatly 
impressed by the high priority the Russians were giving to educatig 
and the effectiveness with which the system appeared to be producing | 
results. Their principal impression of Soviet higher education wy) 
one of drive, pioneering spirit, and high competence. They sensei! 
the vigor and the drive in the entire system. They said that th’ 
Russians have made education the central part of their national efor 
because they feel they have to do so to elevate their society; they als 
realize that they must place major emphasis on scientific education | 
The Russians consider it like the electrification of a country—th 
parerplants must be built first. Education is their powerplant 

hey feel they cannot get results until they have produced many 
qualified and educated people. Dr. Hatcher added that in the pw 
suit of scientific work the ussians have not neglected the areas of 
culture and the arts; the students work very hard; their reading i 
very heavy—although it is done largely from a Communist viewpoint 

ur educators also noted that Soviet society is moving at a mud 
faster rate than is generally realized either here or abroad; that ede 
cation is their motivating and guiding force in this evolution. Dr 
Hatcher said it was time “my countrymen begin to understand thi 
changes can take place in the Soviet system and that these changa) 
are actually occurring before our eyes.” 

The American educators devoted chief attention to the humanities 
and were surprised to find that, contrary to the reports of some 
servers, Soviet humanities were not being skimped for the sake! 
science. Dr. Hatcher gave much credit to the excellent foundatin 
laid in the Soviet 10-year schools in languages and in literature, nd 
only of Russia but of foreign countries. “Students arrive at the 
university wonderfully well prepared. They have excellent study 
habits. Their extracurricular activities are tied into serious subjects. 
Reading habits are widespread and good. The use of librarie# 
exceptional.” Dr. Hatcher also said it was his opinion that Sov 
scientists, engineers, and technicians had a broader basis of the ht 
manities than many in the United States. 
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aring the system of higher education in the Soviet Union 
Britain’ France, and North America, Dr. James said 
that the first three countries_ share a similar formula which makes 
their system superior to that of North America; that in these three 
countries every able student can go to a university at no cost to his 
family and scholarships are based on means tests. He said special 
exams are given at ages 11 to 12 and at 17 or 18 to determine who 
should pursue a university education and who should advance in other 
fields of endeavor. He said professors are most respected in the So- 
viet Union and, in fact, the professors and students are a privileged 
class making the field of education one of the most competitive in the 
country. herp is so tough that in Russia there are many 
more applicants to universities than acceptances. Russian students, 


he reported, know foreign languages better than we. He added that 


we have no evidence that our high schools offer students more oppor- 
tunities to get acquainted with great literature, art, or music; and, 
that in addition, the Russians are being much better trained in the 
sciences. 
To illustrate this point, I have here a paper by a professor of physics 
who recently returned from Russia and submitted an official report to 


_ the Department of Health, Education, and Welfare. He states that 


the physics which the high school graduates in Russia know is the 
uivalent of that known by a 2-year student at Columbia University 
who is specializing in physics. He says the same is true in other 


| subjects. 


I mention this because we still have educationists who come forth 
and say our high school diploma is as good as the Russian leaving 
examination at the age of 17. It is definitely not so. This can be 
verified from the record. 

Now as an engineer, I have been trained to think logically and on 
the basis of verifiable facts. The projects I work on would fail if I 
did not know exactly what was going on. I cannot afford to indulge 
in illusions or to reject unpleasant facts. I cannot tolerate looseness 
of thought, looseness of expression, and looseness of ideas. You can- 
not build a nuclear plant unless you have exact specifications; these 
are not set arbitrarily but are a logical consequence of the require- 
ments.set by the force of nature with which we are dealing. There is 
no room here for lofty theories which do not work out in practice. 
We would not get anywhere if we had the loose, hazy thinking you 
encounter when you bring out the obvious failures of the American 
educational system. You get nowhere in a discussion if one side talks 
factually and the other refuses to face reality. 

Now, certainly, it is never pleasant to be a critic. Nobody likes the 
critic because he upsets things, and forces you to think. It seems to 
me, however, that there are times when it is irresponsible to avoid 
criticizing something which one knows to be wrong and dangerous for 


_ the Nation asa whole. I feel that every one who has a position of re- 


sponsibility in this country and who can see and understand what is 
happening not uy. has the right, he has the obligation and the duty 
to speak, For he has been privileged by having been given a chance 
in our scheme of things where he can observe things that go wrong 
and so he must, if he is to fulfill himself, point them out to the people 
of his country. 
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This is why I feel so strongly about education—about our failurey) 
give our children as good an education as they deserve and need, 4, 
me, there is nothing more important than to change our education 
system in such a manner so that it will provide the best possible edug, 
tion for every child; slow, average, and talented. 

If you agree with me that our primary function in life is to tay 
care of our children, to prepare them to meet the many problens 
which life brings, and that this can best be done by passing on to they 
the knowledge and wisdom of the past, together with what we ow. 
selves have added to this in the present, then I am certain that yoy 
will feel that the most important obligation of Congress today js 
get into this educational problem, to find out the real truth, andj 
take steps to remedy the real defects. What Aristotle said 92% 
years ago is still true today—that the primary function of any legish 
tive body is the education and training of youth. 

Last year I suggested to Mr. Brooks that I believed he might be abj 
to arrange for a $50,000 appropriation to develop information whic 
would show exactly what was being done in other countries along 
ne educational line. I think fora very small sum you could get sony | 

acts. 

The Cuatmrman. Admiral, may I ask you this: Do you think » 
are educating enough young people and are we educating the right 
ones here in the United States ? 

Admiral Ricxover. No. We are not educating enough young pe 
le, and this is true whether we see education ame as valuabk 
or the pleasure and the good that a human being achieves, or whether 

we recognize it as the single most important element in nation 
strength; the greatest protection for our country’s freedom and pre 
perny. In 1957, the Russians had 1,475,000 scientific and profession 
people—we had 1,330,000. This is about a 10-percent imbalance ip 
favor of the Soviets. But there is another significant thing: Thiry 
percent of the Russian scientific and technical people had degres 
which were higher than our own, degrees corresponding to whit 
we normally call a Ph. D. degree. 

The latest estimate is that by 1961 the Russians will have 2 million! 
such people as compared with 1.6 million here, but that the dispre 
portion in academic degrees will be even greater, because the Russians 
are improving their education not only massively but also in quality 
This is the thing that is just dimly becoming realized in the Unite 
States. I will put it this way, Mr. Brooks: As long as we were sit 
rounded by friendly oceans where no one could really attack th 
United States; as long as the standard of living in our country de) 
pended entirely on what we did to exploit our huge, rich country- 
as long as we were indeed a self-contained island, it did not matte 
that our educational system was inferior to that of most other a 
vanced industrial nations. It did not matter, that is, to the strength’ 
and power of the United States though it did, of course, matter toi 
dividual citizens. But today we depend heavily on imports of ta 
materials for production of the many things which make up ot 
high standard of living and our military strength. We arem 
longer protected by oceans; we have ceased to be an island. Wear 
now as much involved with the rest of the world as older nations 
ways have been. Such involvement is the natural condition of mt 
tions—we merely had an exceptionally favorable situation which W 
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pound to come to an end. Now we have much less choice of deciding 
for ourselves what we can and want to do. We have com- 

ulsion from outside; others can seriously interfere with us by pre- 
yenting the necessary flow of raw materials, for example. We must 
now face up to the problems which all nations normally encounter. 
To do this, we must have well-educated citizens. Education has 
really become one of the main factors for survival. In this altered 
condition of American life, we do not omer educate enough young 
people, and we do not educate them well enough either. 

The CuarrMan. Well, what is our greatest defect, would you say? 

Admiral Ricxover. Our greatest defect, getting back to the word 
“specification,” is that we have no educational standards. You cannot 
do a good job unless you have standards. So the first thing we must 
do is to set up a standard for the students and we must set up a 
standard for the teachers. This business of standards is where we 
fall down more than in any other way. There is no school system in 
any other modern country that does not have standards for both these 
things. 

I will use Russia as an example, although the Russians are really 
not as good as other Western European countries. In fact, the Rus- 
sians, even though they can pass this examination which is 2 years 
in advance of our high-school graduates, are actually 1 or 2 years 
behind other Western European countries. Nevertheless, every one 
of those 1.6 million youngsters who graduated last year from the 
Russian high schools had a standard. He had to take these exam- 
inations. These examinations were not set by the teachers in his own 
school. They were given by an external organization—the Ministry 
of Education. Russian teachers, too, have a standard they must meet. 

Up to about the fourth or fifth grade, our teachers probably are as 

as those in Northern and Western Europe. This chars # holds 
true also of European teachers in the lowest secondary schools for 
the least able children up to perhaps grade eight. But in the middle 
schools and the academic secondary schools, European teachers are far 
more highly trained than American high-school teachers. They have 
had an education comparable to that of a lawyer; that is, they have 
had a general education approximately equal to that required for a 
B.A. in an American liberal arts college. Thereafter they have had 
some 3 to 5 years of university study in their special subjects—three 
of these subjects are required to teach in the middle grades, and very 
deep specialization in one of the three subjects is required for teachers 
of the last three grades. 

In intellectual ability and length and rigor of training, European 
elementary, middle school, and academic secondary school teachers 
differ considerably and their salaries are commensurate. There are, 
however, possibilities for an able teacher to continue studies part time 
and move into a higher category. In almost all advanced European 
countries, the standard of educational preparation is set nationally, 
but selection of individual teachers is usually left to the communities. 
This maintains a uniformly high standard of competence—thus in- 
suring equality to all childden” regardless of the school attended— 


while permitting localities to select on a basis of community prefer- 
ence for particular personalities. 

_ Inthis country we have no uniform national standard to give mean- 
ing to the high-school diploma; nor do we have a national standard 
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for teachers. There is much resistance—particularly among educa. 
tors—to a uniform national standard which ane | insure. hones 
labeling for diplomas, so that parents, students, and communitig 
would know whether their schools are doing a good job. We hay 
in effect 57,000 small educational sovereignties in this count; 
local school boards. No other country has anything like this, 

In France everything is centrally controlled; in Germany anq 
Switzerland where States or cantons have much power, education js 
in their hands, but the requirements of university entrance act agg 
sort of uniform national standard which keeps them all from slid; 
downward. In Russia, education comes under the appropriate min. 
istry, as well as under certain other ministries for individual schools— 
still a small number of standard setters. In England, they once had 
8,000 local school boards and their education then was about as 
anarchical as ours is today. When they finally decided to set up q 
national school system, they abolished the boards and placed primary 
responsibility for education in some 250 larger local bodies, called 
the Local Educational Authorities. They did this because it was 


evident to the English that if the local agency controlling education 
is too small, not enough capable and well-educated people will be | 
found in the community to give leadership in educational matters | 


Hence, the creation of the much larger local units which now rm | 


England’s schools. On the basis of population, we should have about 
a thousand school districts, if we wished to emulate the British ip 
this matter. 

In many ways, English educational problems resemble ours for in 
both countries there is no tradition of a strong centralized ministry 
of education, such as exists almost everywhere else in Europe. Eng. 
land now has a Ministry of Education but it does not directly ru 
schools, set curricula or appoint teachers. It does, however, set mini- 
mum standards which schools must meet if they wish to receive f- 
nancial grants from the national government. And these standards | 
are checked by a corps of highly skilled inspectors, taken from the 
best classroom teachers. These merely advise, but their vast knowl. 
edge of educational matters and of practices in schools outside their 

articular district enables them to give extremely sound advice which 
is usually welcomed by school officials. As they pass from school to 
school, these inspectors quietly bring about a raising of standards all 
around. Today, these inspectors are highly esteemed, but it must 
not be thought that it was easy to establish a national education system 
in England. In fact, it was bitterly fought for almost a century, 
Education in England was considered a private enterprise or a church 
function; it was not considered a function of government. Fear of 
government tyranny could be overcome only very gradually, beginning 
with establishment of state-supported elementary schools. 

Through most of his adult life, one of England’s elementary schod | 
inspectors—the poet Matthew Arnold—kept agitating for a national 
school system through the secondary schools. He heckled the British 
constantly by writing surveys of education on the Continent, Mt 
ing everyone by pointing out how much better the French, the 
the Germans, the Swiss, and so on, were educated. In each case, ht 
pointed out that universal education had been set up by law—it was 
a tax-supported function of government. Even where, as in Holland, | 
the law of 1806 charged the municipalities and communes with the 


tt 


| 

| 
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r for a small fee or free of charge if parents were unable to 
ay—the national government regulated many educational matters, 
fr particular standards for school diplomas and for teacher training. 
He never missed an opportunity to point out to English opponents 
of state education that government regulation of education is unavoid- 
able if all children are to be provided with adequate schooling. I 
would like to read to you part of one of his surveys of French, Swiss, 
and Dutch education. I think you will find that it has a contemporary 
reatiet commenting on the excellent job done by the Dutch com- 
munes, on the regular school attendance of Dutch children, and on 
the willingness of the population to accept good advice and good sug- 
tions from their government, Arnold remarked that, nevertheless, 
bs Government of Holland regulates popular education by law. In 
his book, “The Popular Education of France with Notices of that of 
Holland and Switzerland,” published in 1861, he writes, and I quote: 


* * * eyen the school-loving people of Holland, so well taught, so sober- 
minded, so reasonable, is not abandoned in the matter of its education to its 
own caprices. The state in Holland, where education is prized by the masses, 
no more leaves education to itself, than the state in France, where it is little 
yalued by them. It is the same in the other country of which I have described 
the school-system—in Switzerland. Here and there we may have found, indeed, 
school-rules in some respects injudicious, in some respects extravagant; but 
everywhere we have found law, everywhere state-regulation. English readers 
will judge for themselves, whether there is anything which makes the State, 
in England, unfit to be trusted with such regulation; whether there is anything 
which makes the people in England unfit to be subjected to it. They will 
judge, whether there is any danger in entrusting to a state-authority, the least 
meddlesome, the least grasping, the least prone to overgovernment in the 
world—to a state-authority which, even if it wished to change its nature in 
these respects, would be powerless against the resistance which would con- 
front it—the superintendence of an important concern which the state superin- 
tends in all other countries, and which Burke, no friend to petty governmental 
meddling, would indisputably have classed with religion among the proper ob- 
jects of state establishment, had this question of popular education come to the 
surface in his day. They will judge, whether there is any inherent quality in the 
English people, fitting it to regulate well by itself a concern which no other 
people has by itself well regulated * * * 


Because of the long-drawn-out struggle to win popular support for a 
state system of education, England was rather late enacting com- 
pulsory elementary education. The law was passed in 1876 and came 
into effect in 1880. Contrast this with Prussia where children had to 
zerland where the 1848 constitution requires the cantons to set up free 
compulsory education was fully enacted in 1794; Denmark where it 
was decreed in 1814; Holland where the law of 1806 required establish- 
ment of elementary schools in all municipalities and communes; Swit- 
zerland where the 1848 constitutions requires the cantons to set up free 
elementary schools. We have an extraordinary notion in this country 

t we were ahead of everyone else in providing free and compulsory 
education for all children. 

It is true that Massachusetts, Mr. McCormack’s State, was the first 
one to have compulsory education in 1852, but that was only for 12 
weeks, and from the ages of 8 to 14. By 1889, 25 States had laws 
requiring compulsory education, but only two, Massachusetts and Con- 
necticut, actually enforced it. Mississippi was the last State to have 
compulsory education—in 1920. 


nsibility of providing elementary education for all children— 
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I am quoting this because Arnold puts his finger on an importan, 
issue: why are we today—as the English were 75 years ago—afraid ty 
entrust educational matters to the National Government? Why & 
we consider it more democratic to leave this vital national problem jp 
the hands of 57,000 local communities; or, for that matter, why do yy 
trust the legislatures of the 50 States more than we do the Congress} 
In actual fact, the higher you go in Government, the greater general} 
the capacity, integrity, and performance of the men elected to offie, 

But it is said that under our Constitution the Federal Governmen 
is precluded from concerning itself with education. It seems to m 
that we are unrealistic in this. We give too much weight to men 
omission. Education is not mentioned in the Constitution because at 
that time England had not made education governmental concem, 
Education was, in fact, nowhere fully considered a governmental eon. 
cern though certain Protestant German states had set up tax-supported 
schools. There is also no mention of railroads in the Constitutiog | 
yet we have interpreted the Constitution to allow considerable Fed. 


eral control over interstate railroad rates. The Constitution dogg 
not mention the power to legislate on honesty in labeling of canned | 

oods or drugs, yet we have Federal legislation for goods moving jy | 
interstate commerce. The products of our schools certainly mow! 
across State frontiers—9 mnilllion families or more than 3514 million | 
persons now move from one home to another each year and many qd 
these moves entail shifts to schools in other school districts or State | 
Isn’t honest labeling of educational diplomas as important as hones 
labeling of drugs? 

That education is not mentioned in the Constitution is simply duets 
the fact that it was not thought of as a State function at the time th 
Constitution was adopted. 

Mr. Lester S. Vander Werf, dean of the College of Education, North 
eastern University, of Boston, Mass., has said in a speech entitled. 
“Federal Share in Education,” that following the Revolutionary War’ 
there was much favor of a national system, and that between 1786 and 
1800 several prominent Americans—Benjamin Rush, Samuel Knot 
Nathaniel Chapman, Robert Coran, James Sullivan, and Noah Web! 
ster—wrote or otherwise advocated a national system of education 
Mr. Vander Werf also states that Washington and Madison wer 
reputed to have advocated a national university. 

Certainly, we have no evidence that Federal aid to education wa 
then considered unconstitutional. The Federal land ordinances 
1785 and 1787 actually contain important provisions for education 
The Supreme Court in the case of Helvering versus Davis implied thi 
Congress had authority by the general welfare clause, to make “ter 
sonable financial support of items of major national concern like edt 
cation.” We have the Morrill Act of 1862, the Smith-Hughes Actd 
1917, the Veterans Act after World War II, and the Defense Educ 
tion Act of 1958. Congress is presently considering another bill pm 
viding Federal aid to education. So actually we have been supportitg, 
education federally for a long time. 

I think this whole business of arguing whether we should or shotil| 
not have Federal aid to education is fruitless because it has provedtt) 
be sound theoretically and, since politics is the art of the possible ul 
it has been possible, why discuss it further. 
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{ firmly believe that every boy and girl in this country rdless 
of where he lives, regardless of his social status, whether his ather is 
rich or poor, should have the same opportunity for a good education. 
[ see no reason why a boy or girl in Mississippi or in Maine or in 
California or in New York should not have exactly the same oppor- 
tunity for education. We believe in democracy and we talk a great 
deal about it. I think it is the most undemocratic thing we do when 
we make educational opportunity for our children a gamble—when it 
depends on where his parents live. This is unequality of opportunity. 

would certainly make it possible for every child to have the same 
educational opportunity. As it is, school districts vary in taxable 
wealth and this necessarily reflects on the quality of public education. 
According to one report, the richest district in California, for ex- 


. ample, had 10,000 times more taxable wealth than the poorest. It is 
obvious that a boy or girl in the poorest district is not likely to have 


as good an educational opportunity as one who lives in the richest— 
pe he will depend more on public education at that. We can argue 
this thing constitutionally or from the standpoint of the individual, 
but what I say to this committee today is that we are really arguing 


_ about the survival of the United States. While we are arguing pre- 


cious time is lost and we fall back still further in the educational race. 
We have to make a start toward upgrading our schools. Even if we 
started today, it would probably take a generation until we had thor- 
oughly reorganized our public education. You can’t change an educa- 
tional system overnight. It is about as difficult just to change the 
curriculum of the schools as it is to move a graveyard. 

Mr. Osmers. Mr. Chairman. 

The Cuamman. Mr. Osmers wanted to ask you a question, Admiral. 

Mr. Osmers. Admiral Rickover, I have been very much impressed 
by your testimony. I think possibly the statement about 57,000 differ- 
ent standards of education might be arguable because for the most 
part I believe educational standards are set by the State school boards. 

However, there are a number of proposals before Congress and that 
have been made to Congress for Federal aid to education. These bills 
vary in the amount of money that they distribute around the country 
for the purpose of paying schoolteachers, building buildings, some with 
regard to needs, some without regard to need. 

It is my contention that what we need above and beyond distrib- 
uting money to school districts, we need Federal standards of educa- 
tion rather than Federal aid to education. 

Now, the next question that I want to ask you is this: At the pres- 
ent time, an American youngster attends school approximately 1 day 
out of 2, about 180 days. They go 5 hours a day and the homework, 
to say the least, is not an important factor. 

Do you believe that there should be any important change in 
the amount of time that children spend in school ? 

Admiral Rickover. Let me first answer your statement about Fed- 
eral aid because I don’t want to be put in the wrong light on this. 
I do not believe that. we can solve all our problems just by using 
energy or spending more money. We are too much eer to be- 
lieve this here. Many problems can be solved easier and more quick- 
ly if we think them out and really search for a good solution—but 
that is more painful than to spend more money or to be energetic. 
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There is much evidence that the education dollar buys less really 
good schooling in the United States than in any other country ip 
the world. I am sure we could make great improvements simp] 
by spending the funds we now have more wisely and more ef. 
ficiently. 

For aiiaiele, our school buildings are often unnecessarily elabo. 
rate—far more lavish than is necessary. To have a g school 
you need good teachers and little else. A good teacher instructing 
classes of reasonable size in a full day’s program could be teach. 
ing in a barn and produce better results than you find in many ele. 

ant schools to which children drive up in their own cars, but where 
ack of funds means a double shift and poorly vee teachers, If 
we cut out all the frills in education—all the things that. clutter 
up our curricula and that are to be found in the curricula of no other 
schools anywhere in the world—if we did this, we should solve 
part of our financial problem. So I agree with you that Federal aid 
to education is not the entire answer. Now that Congress has passed 
a bill providing for scholarships, we have Federal aid to education 
in fact. If you really believe strongly that Federal aid to educa 


tion is wrong, I suggest you introduce a bill canceling last year's | 


Education Act. 


Mr. Osmers. I don’t think that it is the purpose or the intent | 
of the chairman in having you here as a witness or in holding theg | 


hearings to determine what financial participation the Federal Gor. 
ernment should take in education. That is an entirely different 
field. What has come to the surface in these hearings, and I have 
been responsible to some degree because of the questions that I have 
asked witnesses, is the unanimity of witnesses with backgrounds such 
as yours, sir, the unanimity with regard to the inadequacy of the 
American educational system. It is in an effort to find methods 


and means to correct that, that we are hearing witnesses such a | 


yourself. 

I think we can accept—was it President Garfield who defined an 
education as Mark Hopkins at one end of a log and a student at the 
other. I think that is like yours, a barn, a teacher, and some stu- 
dents. Now would you be favorable, Admiral Rickover, to the estab- 
lishment by the Federal Government of a qualified commission to 


determine what the primary and secondary school standards should | 


be in the United States? 

Admiral Ricxover. Yes, sir; I definitely would be. I would pr 
fer, I would like to suggest if it serves the pleasure of the committe 
that, as far as specific recommendations are concerned, this come 
a little later when I can get through some of the basic testimony. 

I do agree with you, however. I certainly agree with you thats 
180-day school year is not adequate. For example, in Denmark 


they have a 280-day school year. They not only have a 280-day! 


school year, but they work much harder. Their students do on 
average 2 to 4 hours homework daily. I believe the schoolday i 
the United States for primary and secondary school is 9 a.m. to3 pm 
or something like that, with about three-quarters of an hour or@ 
hour off for lunch. 


In Europe and in Russia they have an 8- to 9-hour study day ant | 


I would not be the one to claim that their children, because they w 
harder in school, are physically inferior to ours. The evidence is 
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the other way. Even shortly after World War II, a study found 
that European children, despite years of inadequate nourishment, 
were healthier than our own well-fed and pampered youngsters. I 
think if we could get comparable figures on draft rejection for physi- 
eal deficiencies, we would find that ours would be higher. Our educa- 
tionists profess great concern lest the health of our children suffer 
if school is made too hard. They haven’t convinced me that a tough 
school program has adversely affected European or Russian children. 
[should make an exception for France though. Their standards seem 
to be too high for some of their children, and there is now come con- 
cern there lest the children’s health suffer. Anything can be carried 
too far. 

Most of our statistics comparing school attendance are pretty un- 
realistic for we don’t factor in our short school day, short school week, 
and short school year. In general, European schoolchildren go to 
school approximately until 15 years at a minimum; usually they will 
have about as many class hours of instruction by that age as our 
children at 17 or older. 

You have all heard that Russia expects to have compulsory edu- 
cation for 10 years by 1961. ‘This is already a fact in her cities, 
though in the country district there is still often only a 7-year school 
near the child’s home. If Russia succeeds in making 10 years com- 
pulsory for all her children, she will be well ahead of us. We have 
today 7 States in the United States that have a compulsory 8-year 
school, 33 that have 9, 7 that have 10, 2 that have 4, and 1 has 12 years. 
But that is not the whole story, because it isn’t the number of years 
that the children go to school, but how much time they put in. For 
example, when you compare the years spent at school by a Danish 
child, you must consider that he goes to school 280 days while ours 
go 180 days—this means that 9 years schooling there is equivalent in 
class hours to 14 here. Children with ability to absorb a college- 
etry type of education abroad are from 2 to 4 years ahead of 
similar children in the United States. I believe you would find that 
children with minimum ability to absorb academic subjects abroad 
who go to school perhaps ted until age 14 or 15, have learned at least 
as much as similar children here who graduate from high school. 

The Cuairman. Admiral, would you adopt the Russian or Eu- 
ropean system over here? 

Admiral Rickover. I have frequently been accused of recommend- 
ing adoption of the Russian system because I say some good things 
about their school system. I believe there is a saying—*Know thine 
enemy.” There is nothing wrong in finding out what the Russians 
or anyone else does, In fact, if they do something better than we do, 
we shouldn’t be ashamed to adopt it. 

I would not adopt their whole system because I think they indoe- 
trinate their children just about as much as our teachers colleges 
indoctrinate our teachers. They indoctrinate their children in the 
benefits of communism. Our teachers colleges indoctrinate our 
teachers in Dewey’s philosophy of education and leave out all other 
educational philosophies. 

The Russians, as you know, tried the Dewey system for several years 
and finally gave it up when they realized that with this fine system 
they would not be able to industrialize their country. They threw 
it out and went to the Western European system. If I had my way, 
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I would certainly adopt a number of important principles which ay 
to be found in all advanced Western and Northern European coyp. 
tries: standards for children, standards for teachers, a much longer 
school year, simpler school buildings, separate schooling for childrep 
of markedly different intellectual abilities and desire for education— 
we are now belatedly adopting multiple tracks but we are not oing 
far enough in this direction. Multiple tracks are not acceptallil to 
those imbued with progressive educational ideas, but under pres. 
sure of public demand, such tracks are nevertheless now slowly bein 
established in many schools. I read in a Washington Post editorial 
yesterday that the multiple-track system adopted in the District jg 
the answer to the critics of education. 

Now, up to the time these critics—and I certainly am one of them— 
started, most educationists said it was undemocratic to have tracks, 
They said it would be undemocratic to separate the children in accord- 
ance with their ability. 

Now that they have begun to adopt the track system they say this 
is their answer to the critics instead of admitting that this has only 
been done because of the critics. 

Mr. Mr. Chairman. 

The Cuarrman. Mr. Miller. 

Mr. Mier. Admiral, I am intrigued with what you say about some 
of the European systems. They work their children a lot longer. In 


many of the countries they start school about half past 8 and stay | 


there until late in the afternoon. 

Admiral Rickover. They put in about a 30- to 33-hour week in 
school plus 2 to 4 hours of concentrated homework daily. 

Mr. Seehd Then they are given a lot of homework. But they 
apparently do lay the foundation. I am talking of the grammar 
school and the high school. They get a foundation that apparently 
is a very sound one. 

Admiral Rickover. Yes, sir. 

Mr. Mixuxr. But in this country in our progressive system we have 
abandoned practically such a thing as homework and we have gone 
into a lot of extracurricular things for which we give credit for 
education. 

Admiral Ricxover. Do you want to hear historically why that is! 
Would you like some explanation why this is so? 

Mr. Murer. Yes. 


Admiral Rickover. As long as we were a pioneer country, no one 


was bothering us, and we had ample natural resources, a man could 
always move west. What was necessary was not brainpower, it was 
ability to do things with your hands, to be pragmatic, to solve prac 
tical problems. This is one of the main reasons why the compulsory 
school system in this country came later in the United States than 
it did in many other countries. 

But about the time everybody started going to high school—about 
40 or 50 years ago—Dewey came into the picture. We were then 
trying to assimilate a large number of young immigrants who did 
not know English and whose parents came from oppressed classes in 
Europe. The schools had to teach them how to become adjusted to 
life in America—they had to Americanize them. 

The Dewey system is a very good system for that. It is very 
kindly. It tries to teach tolerance to children and how to get om 
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well with each other. It concerns itself with matters which ordi- 
narily are taught at home but which an immigrant home might not 
beable to teach. It stresses behavioral conditioning. All this helped 
to bring about rapid Americanization. The schools have done this 
job and done it well, but today they have a different task. Today 
they must return to the traditional task of schools in our western 
civilization—the training of the intellect. The Dewey system is not 
d for this. Not good at all. sit f 

Dewey and his followers want the same equality in education that 
we have in our political life; the same equality that our mass pro- 
duction creates, to a large extent, in our material life where differences 
jn food, housing, and clothing tend to diminish as our national stand- 
ard of living rises. ‘They want to force an artificial equality in mat- 
ters of the intellect ; this cannot be achieved otherwise than by forcing 
everyone down to the lowest level. — 

Unfortunately, you cannot provide good education unless you are 
willing to admit different levels of intelligence, for what is good 
education for one level is boredom for another and over the heads of a 
third. Progressive education wants to spare children the distress of 
failing in competition with others. This can only be done by group- 
ing them by ability but this the progressives consider undemocratic. 
The only alternative is to make promotion into the next higher grade 
automatic and to grant diplomas to everyone regardless of whether 
they have been earned. You get into a hopeless mess if you fail to 
understand that education can never be doled out; it must always be 
earned by individual effort. You can hand out diplomas, but not 
education. If you treat education as if it were free air to which every- 
one had the same right, you get mediocrity. 

Out of this kind of muddled thinking comes the passionate belief 
in the comprehensive school, the insistence on a core program which 
all students must take, and the desperate search for something that 
all of our youth need so that they can be kept together learning it. It 
is not surprising that if you want to find a curriculum in which all 
children an far below average to high talent can share, you come 
up with the things you need for building a nest, for raising a family— 
life adjustment they call it. But since it was clear that life adjust- 
ment pure and simple would not be accepted by parents who wanted 
their children to go to college, our school people introduced the elec- 
tives system. A student with more ambition and new * could choose 
a college preparatory course while his comrades might choose to study 
how to find a mate or how to set a table. The elective system is a con- 
cession to able children. But it results in education that must in- 
evitably be greatly inferior to the carefully planned, logical pro- 
gression of subjects you find in all European schools, whether they 
serve children of talented, average or below average mental capacity. 
Here we leave the planning of the curriculum largely to the children 
themselves. We do this for the sake of a fetish—the democratic 
comprehensive school idea. 

Nothing comparable to our electives system exists abroad. There, 
children go to school together for 4—sometimes 6—years. Then they 
separate into different types of secondary schools—each serving a 
fairly homogeneous student body with approximately similar educa- 
tional objectives. Today all these secondary schools are free in 


Northern and Western Europe. To give you an idea of the wide 
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choice before the European child, let me describe the Dutch system, 
There are six different kinds of secondary schools in Holland. Fey 
children would not fit into one of these. The less demanding seconda 
schools usually teach at a slower rate; they teach fewer subjects, and 
they graduate their students 2 or 3 years earlier. What the children 
absorb is not so much different in kind from that of the academic 
secondary schools, as different in quantity. The aim in all schools ig 

eneral education first. Where the child has little capacity for book 
earning, vocational training is introduced when formal education 
—_ Frills fun subjects, life adjustment and the like are not taught 
abroad. 

Now it has been estimated that there are somewhere between 200, 
000 and 300,000 teachers in schools in the United States who are teach- 
ing these important things: how to tie a necktie, how to fish, how to 
find and love a mate, and all that. We could save a lot of money by 
eliminating this sort of teaching—which doesn’t really belong in a 
school, and should not be taught at public expense. 

There is another basic difference between the European schools and 
our schools. We have large comprehensive schools which require 
administrators, and I am sure everyone sitting at this table under- 


stands what that means because you see plenty of it in the executive | 


branch of the Government. The executive branch of the Government 
is chock full of administrators. 

In Europe they rarely have even a single administrator in a school, 
The schools are small enough so that the principal and everybody else 
teaches. Therefore, it is the teachers—the professional people who 
count. It is the professional people who run the schools and not the 
administrators. 

For example, a recent article in the Atlantic Monthly stated that, in 
the State of Florida, 60 percent of the school principals are ex-coaches, 

The Cuarrman. Are what, we didn’t catch that. 

Admiral Ricxover. Former athletic coaches. 

The Cnarrman. Former athletic coaches? 

Admiral Ricxover. Yes. 

Mr. Anruso. Mr. Chairman ? 

The Cuarrman. Mr. Anfuso. 

Admiral Rickover. Have I answered your question, Mr. Miller? 

Mr. Mirirr. Yes, very well. 

Mr. Anruso. Admiral, I may be all wrong and perhaps it is because 
I was born in a foreign country and I went to school in a foreign coun- 
try, but I think that by and large we in the United States have the best 
system of education. I think so because in my mind and in my view, 
education isn’t confined just to a classroom. I know an awful lot of 
educated people who never went to school. I think that what we try 
to do in this country, whether it be in New York, Massachusetts, Penn- 
sylvania, Louisiana, or any State, but what we try to do is preach the 

octrine of liberty and freedom. 

I agree with you that the only shortcoming we have is a lack of 
standards and I think that there should be a uniform standard 
throughout the United States, so that a child of 5 or 10 is entitled to 
the same kind of education under our system regardless of his race or 
color. But to say that other countries have a better system I think is 
a fallacy because whether or not Russia has 2 million students and we 
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have only 1,600,000 is not the criterion. The Russian system of educa- 
tion, to me, is a militant system. I think it is a disciplinary system. 
I think it has many, many shortcomings. 

People are taught. They are taught certain things. They are taught 
algebra, geometry, physics, and all of those things which they need— 
but for a purpose and that purpose is to follow, in their case, the 
Communist system of conquest of the entire world. 

On the other hand, no one, no teacher, no professor in this country 
has ever advocated teaching for the sake of conquest, for the sake of 
taking over a territory, and in that respect I think that we are unequal. 
I think that we have to provide, 1 don’t care where the school is, in 
any part of this country, in my view, and I repeat, I may be wrong, it 
- | jsgtill far superior to what any other country has to offer. 

0 Admiral Rickover. Mr. Anfuso, would you not say that Switzer- 
y land and Holland are democracies? Would you not class them as 
a democracies ¢ 

Mr. Anruso. I would not classify Switzerland or Holland as democ- 
d racies in the same manner that I would classify the United States as a 
re democracy. I think that the United States is unequaled in her democ- 
r- | racy, in a of anything that you might say, in spite of the segrega- 
© | tion problem, in spite of other problems that we might have. By and 
nt = Jarge freedom ee independence is in the air here, it is in our atmos- 

here. 

i. 7 Admiral Ricxover. I hope to keep it in the air. I hope we do some- 
thing to keep our freedom. 

Mr. Anruso. We must never admit, I think, to foreigners that they 
have a better system. I don’t think so. I think that right now, for 
example, there is a school authority which has the view that by ex- 
changing students we are going to penetrate Russia. 

The Cuamman. Let me suggest this to the members here. I have 
very strong views on this subject, too, but Admiral Rickover will om 
be here until noon and we have to leave promptly at noon. Let me as 
them to simplify their questions as much as possible so that we will get 
his views as quickly as we can. 

Mr. Anruso. So, Admiral, if I may finish my statement, and I will 
take the admonition of the chairman so everyone else can have a 
r? | chance—— 

The Cuarrman. It is not an admonition. It is just simply that we 
ise | want to get his testimony. 

n- Admiral Rickover. Well, I can partly comment on your thought. 
est | Itis not the function of the school to take the place of the home and 
Ww, | of the church. If we could keep the children in school 24 hours a 
of | day as they do in the so-called British public schools, we could do all 
ty | ofthat, but here the church has a function and the home has a function 
m- | and we need all three to really educate our children. Each can do its 
he =} own job and none can do the whole job of raising a youngster. 

_ Now as to admitting that other countries can do something better 
of | than we, if we fail to do this when it is the truth we harm only our- 
rd | selves. As it is, the Russians do not, in my opinion, have a greater 
to | secret: weapon—one which undermines our ability to win the cold war 
or | more effectively—than our own progressive educational system; and 
(is | they didn’t have to do a thing to get it. We set it up ourselves, with 
we the best intentions in the world. If I were the Russian Government, 
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I would do all I could to keep us from changing our presesnt system of 
education. 

Mr. Anrvso. Perhaps, Admiral, you will agree with me to this 
extent: I don’t think it is important that our children have 7 hows 
of schoolwork and 4 hours of homework. I think it is enough that 
they have 4 hours of schoolwork, and have some opportunity to mingle 
with people, and receive some of the benefits of religion, which Ruggig 
certainly doesn’t provide—in other words, it isn’t simply the fact that 
we are going to cram into our children 10 hours or more of education, 
that that will make them better Americans, I don’t think so, 

I think they must have a rounded system of education which in. 
cludes by all means, religion, play, and association with their fellow 
men. It is not just the classroom. fof 

Admiral Ricxover. I think if they were more elliptical and not » 
well-rounded, they would be better off. 

The Cuarrman. Mr. McCormack, do you have any questions? 

Mr. McCormack. No, I think Admiral Rickover is a very powerful 


iece of evidence for our educational system. 

The Cuamman. And would you say that the Russians could produc | 
men like Admiral Rickover in their educational system ? | 

Admiral Ricxover. I think they can produce a lot of capable people | 
I think if we really knew how hard they were working and what they 
were doing to conquer the world, we would realize that the time for 
soft living has gone by. | 

The Cuarrman. Mr. Fulton. 

Mr. Fuuron. Do you think there should be special educational 
qualification for Congressmen and if they don’t have it they should 
be given it? 

Admiral Rickover. You can’t say that about a Member of Congress, 
A Member of Congress is a specialist in his own field. He is a master 
in human relations. He is supposed to be, and generally is, quite 
capable of judging people and, in my opinion, he does a superb job 
at that. I think Members of Congress are self-educated. I am not 
talking about particular individuals. I think Mr. McCormack or you 
could teach grammar school, that you are capable, even if the District 
of Columbia won’t allow you to. 

Mr. Fuuron. Actually in grammar school, don’t you think it isa 
large part discipline and a minor part what you would call pedagogy 
or the particular facts. Now you make me think that you would 
like a puritan-type school and that you are strongly against the John 
Dewey system. 

Admiral Rickover. Iamnotapuritan. I didn’t say anything about 
the puritan system. I believe this: That we should not continue 
pedagogy, excessive pedagogy beyond the kindergarten and second or 
third grades. What the Dewey system has done is to perpetuate 
adolescence, not only through high school but even into college. 

Mr. Furron. So you are against it ? 

Admiral Ricxover. I am against it after the third or fourth grades; 
yes. I am against excessive pedagogy and using the school to teach the 
children to tie a necktie and so forth. 

Mr. Furton. What system as a philosophic base do you recommend 
for the American school system as against the John Dewey system! 

Admiral Ricxover. Mr. Fulton, there have been educational system 
over the past 2,500 years. In the past 40 years we have adopted lock, 
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stock, and barrel the Dewey — and we teach no other system in 
our teachers colleges. I would presume that perhaps what the Greeks 
did and the Romans did and what the church did in the Middle Ages 
and what was done during and after the Renaissance, and what all 
other enlightened countries have done has relevance and lessons for us. 
But we have thrown all that overboard. We have discarded much of 
the heritage of Western civilization. 

Mr. Furron. So you would really aim for a classic base to our school 

stem on a much longer period of study and longer school hours, 
schooldays, and school year with less of the flowery and the excesses. 
Arather Spartan type school. 

Admiral Rickover. Not more years. In most places we already put 
in too many years. I do not believe in keeping children in these lower 
schools too long, but I would make fuller use of the school year. I 
don’t think that we could get as high as a 280-day school, but we might 
get up to 240 or 250 days, and we might get a longer schoolday. 

Mr. Futron. My last question is what do you think of the modern 
school building and school classroom ¢ 

Admiral Rickover. I think many are too ornate. They are show- 

laces for the parents. It makes up a psychological deficiency. They 
iow they are shortchanging the children in the quality of teachers so 
they put their energy into school buildings, and it makes them feel 


The Cuarrman. Mr. Teague? 

Mr. Tracur. Admiral, my questions are kind of along the line of 
Mr. Anfuso’s. It seems, in this game of life of ours, the end product 
is what we consider. For example, agriculture. Here in this country 
we have the greatest surplus any country has ever known. I heard a 
scientist in New York say a couple of nights ago that 90 percent of all 
of the new ideas in the scientific field come from ourcountry. I believe 
it is a fact that the Nobel Prize winners have increased more and more 
in our country, and I think there is no question that our country has 
tried to do more for the rest of the world. It seems to me we do our- 
selves a disservice when we are too self-critical. 

Admiral Rickover. Well, do you think that our educational system 
is satisfactory ? 

Mr. Treacue. I don’t think it will ever be satisfactory. , 

Admiral Rickover. Do you think it is as satisfactory as it could be 
or should be ? 

Mr. Tracur. No; I do not. 

Admiral Ricxover. That is all I am saying, sir. 

Mr. Tracvr. But I don’t believe that the European system or Rus- 
sian system is one we have to adopt or agree they are better. They 
may be better in some ways, but I think the end product proves we have 
the best there has ever been. 

Admiral Rickover. Mr. Teague, the reason I got into the educa- 
tional business was because I saw the poor products of our educational 
system. That is what got mestarted. I ama customer of our schools. 
I tried to get people to help me do a job in nuclear power development. 
I found the product of our schools quite unsatisfactory. That is why 
Tam in this racket, this education racket right now. 


Mr. Tracue. Any time we become satisfied, that is when we are in 
trouble. 
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Admiral Rickover. Well, I am dissatisfied, and I want to keep this 
country out of trouble. I want to keep on having these agricultura] 
surpluses. I want us to be able to contribute to other countries mon 
thanthey dotous. This isthe only reason why I am here today, 

Mr. Tracur. Admiral, how would you define an educated man ? 

Admiral Ricxover. Well, I believe that Plato tried that and wrot, 
several books to cover the subject, but I will see if I can do it in a short 
time. I think an educated man—this is one of the many definitions— 
is a man with broad knowledge in all the fundamentals that make the 
world around him intelligible; a man whose mind has been sharpened 
so that he can use it effectively. He accepts ideas, thinks about th 
imparts something of himself into them, and comes forth with some. 
thing new. Because of his broad general knowledge, the educated man 
sees things in perspective; in relation to other things, in an intercon. 
nected way. | 

The uneducated man, who knows little about the forces which shape 
the world around him, lacks this ability to see things in their relation 
with other things. Each thing stands alone for him. He lacks the 
ability of the educated man to join different ideas and bring some sort 
of order into them. Ability to withdraw into himself and think 
things out independently is perhaps the educated man’s most im- 

rtant attribute. A famous philosopher calls this ability to with | 

raw into oneself and think things out the most. significant charac. 
teristic distinguishing man from animals. But this characteristic is 
developed through education. The uneducated have it to a much less 
degree than the educated. Some peopie are a bit like a seal who sl 
for a minute and a half, wakes up, takes a quick look at his surround- 
ings and goes back to sleep again. He either sleeps or he looks, he 
doesn’t think about what he sees. He just reacts. 

Education enables a man to draw his own conclusions from what he 
observes around him. It equips him with sufficient general knowledge 
to understand the world. It develops in him ability to make rational 
decisions in difficult circumstances and to meet totally new and unex- 
pected contingencies. It also has familiarized him with the ways in 
which other people at other times solved similar problems. He is sup- 
ported by the vast fund of wisdom collected in the past and throughout 
the world. This sort of education takes much time and effort. It 
isn’t finished when formal schooling ends but goes on all through life. 

Mr. Tracue. That is all, Mr. Chairman. 

The Cuarrman. Any question? Mr. Chenoweth ? 

Mr. Cuenowetu. I would like to ask the Admiral what he thinks of 
the National Defense Education Act that the Congress passed the 
last year. Is that a step in the right direction ? 

Admiral Ricxover. I think it is a step in the right direction. But 
I think you are wasting some money by turning administration over to 
State education boards because you will just get more of the same 
kind of education. I would not let these boards have the money. | 
would give it directly to teachers and students. The way you ar- 
ranged things, you are going to get big administrative organizations 
that will eat up a good deal of the money. 

Mr. CueNnowertn. Don’t you think that the local universities and 
colleges are in a better position to judge the capacity of the stv 
dents—— 

Admiral Rickover. I do, sir. 
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Mr. CuenowetH. Than any other group there might be? 

Admiral Ricxover. I do, but I would cut out as many intermediary 
hands as possible. 

Mr. Cuenowertu. I think the college determines which students are 
eligible for the loans and they have an opportunity to observe these 
students as to whether they have the ability which they should have 
in order to get the loan. 

Admiral Ricxover. The closer you can get to the individual, the 

ff you are. 
You don’t believe the Federal Government should 
any further into the field of education? — 

Admiral Ricxover. In what way? That is a broad question and I 
don’t understand it. 

Mr. CuenoweTH. You answered one of the questions saying prob- 
ably we should get out of what we are in now. 

Admiral Ricxover. No, I didn’t say that. I would not like to be 
quoted as saying the Federal Government should get out of the edu- 
eation field. Before you came in this morning, sir, I gave a brief 
history of the Federal Government in education and pointed out that 
this matter was not considered when the Constitution was being 
framed, that there has been some form of Federal aid to education 
since 1785. I definitely feel that the most important problem facing 
Congress is the training and education of our youth, and that the 
Federal Government should, therefore, do whatever has to be done to 
improve public education. 

L don’t say that this necessarily involves appropriating very large 
sums of money. 

Mr. Cuenowetn. You feel education is the responsdtality of the 
local and State governments or of the Federal Government ? 

Admiral Rickxover. It is the responsibility of everybody. I feel it 
ismy responsibility that every youngster in this country gets properly 
educated. That is why Iam here. 

Mr. Cuenowetu. I got the answer to one of the questions that you 
feel we had gone far enough in the Federal aid to education field. 

Admiral Rickover. No, I am not addressing myself to the exact 
amount of money we should appropriate. I am not speaking of that at 
all. 

Mr. Cuenowetu. That is all, Mr. Chairman, thank you. 

The Cuarrman. Mr. Sisk. 

Mr. Sisk. I would like to inquire along one line, Admiral. Now I 
am inclined to agree with you that we have grown pretty soft in our 
education field in many ways, but I am concerned with what you might 
recommend that the Congress should do. We have this problem today, 
for example, of the battle every time we bring up a so-called educa- 
tional bill around here: how much Federal control is there going to be; 
are you going to take control away from the States and so on. 

As I understand it, one of your great criticisms, and I agree with it, 
has to do with standards, but how are we going to unify and develop 
standards in the maze of this so-called theory of State sovereignty over 
schools; that is, this avoidance of Federal control ? 

Admiral Ricxover. May I address myself to that question ? 

Mr. Sisk. Yes, I would like you to do that, Admiral, if you will. 

Admiral Rickover. If you will study educational reforms carried 
through in the past in other countries, you will find that they have all 
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centered on establishing standards. You can’t read about these re. 
forms without being impressed with the absolute necessity of setting 
standards by which the performance of schools and teachers can bg 
accurately measured. Different countries have solved this problem 
differently. We have an unusual problem in this country and we must 
eventually devise our own way of setting uniform national standards; 
we must invent machinery which will do this and meet with public 
approval. 

While in the end we must depend on our own ingenuity to meet this 
— we would do well to learn all we can from countries which 

ave had much longer experience with public education than we. We 
ought, first of all, to disabuse ourselves of the quaint notion that we 
were ahead of all the world in providing public eduaction. Prussia 
made elementary education compulsory—whenever schools were ayail- 
able—as early as1717. By 1794 compulsory elementary education wag 
decreed throughout Prussia. In Holland the communes were charged 
with setting up elementary schools as early as 1806—these schools were 
free for children of the poor and charged small fees for those who were 
able to pay. Denmark established compulsory education in 1814, The 
Swiss constitution of 1848 char the cantons with providing free 
elementary education; England made elementary education com- 
pulsory in 1880, France in 1882. Contrast this with our own country, 

Apart from scattered prerevolutionary efforts to make education 
compulsory, we had the first compulsory education law in Massachu- 
setts in 1852 and this required only 12 weeks of schooling per year and 
only for ages 8 to 14. By 1889, some 25 States had some form of 
compulsory education but it was effective only in 2—Massachusetts 
and Connecticut. 

We would do well to study comparative illiteracy figures. Offi- 
cially, we have since 1940 defined a literate person as one who at 25 
years of age has had 1 year of schooling. Surely, this interprets the 
term literacy about as narrowly as one possibly can. Yet despite this 
narrow definition, we still have 3 percent ‘literacy today. Fune- 
tional illiteracy is estimated to be around 10 percent. Functional il- 
literates are people who know the alphabet and can read words but 
cannot understand a simple paragraph. During World War II, a 
million men were discharged from our Army because of illiteracy. 
Contrast this with the figure of one-quarter of 1 percent illiteracy 
found in 1893 among German Army recruits. 

Military defeat has in the past led nations to reorganize their public 
education. Prussia did this in 1806 after she had been defeated by 
Napoleon; France did it in 1871 after her defeat by Prussia. But it 
is risky to wait that long before taking the necessary steps to bring 
one’s public education up to par. 

Nations have in the past copied from one another. The French 
educational reform of 1871 was influenced by German education; 
English educational reforms profited by what had been done on the 
Continent; the Russian educational reform of the 1930's largely took 
over the European school system. 

Those who want to disregard foreign educational methods argue 
that if you adopt, for example, the German educational system, you 
will get a Hitler. I hear this argument often. But it misses the 
point. Schooling which equips young people with a large fund of 
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solid knowledge and gives them the ability to think clearly and logi- 
cally may be found in countries with diverse forms of goverment. 
Democratic Denmark educates its children well and so does totali- 
tarian Russia. Germany roduced a Hitler, but also a Thomas 
Mann; France an Albert Schweitzer, but also a Marshal Petain. The 

Je of Switzerland, Holland, and the Scandinavian countries are 
even today far more democratic than the Germans; yet their public- 
school system is quite similar to the German. wi ; 

Where the schools are primarily concerned with imparting a broad 

neral education, they are apt to resemble one another despite differ- 
ent forms of government. It is only when schools concern themselves 
excessively with behavioral conditioning—as they do here—that the 
objective of such conditioning becomes intimately tied in with politi- 
cal considerations. Insofar as Russian schools condition the student 
for life in a totalitarian state, their techniques are obviously wholly 
inappropriate to our schools. But insofar as they succeed in moti- 
vating many times more students than our schools do to acquire 
a solid knowledge of subjects such as geography, literature, foreign 
languages, mathematics, and sciences, we might, I think, study how 
they manage to do this. 

he thing to learn from the Russians is their ability to produce 
large quantities of well-informed graduates by age 17. The thing to 
learn from European schools is their ability to produce secondary 
school graduates who are intellectually more mature than our high 
school graduates and who are more broadly educated. 

I myself think that we can learn most from England because the 
difficulties she encountered in setting up a public educational system 
are comparable to the ones we are faced with today. We have trouble 
because of a dispute concerning Federal aid which many fear will bring 
Federal control of our schools; a century ago, England had trouble 
because of a dispute whether the state or the church should control 
the schools, as well as whether education was properly a function of 
the national government or of the local governments. In England, 
as in the United States, schools had grown in a haphazard way and 
through local initiative—in both countries lack of funds and diversity 
of educational standards were the result. 

As is their way, the English eased gradually into statewide public 
education by first studying the matter thoroughly. To this end they 
set up royal commissions whose reports then formed the basis of 
legislation. What seems to be instructive for us today is their in- 
vention of a simple principle: no parliamentary grant without ac- 
ceptance by the grantee of a minimum standard. At first, grants were 
for help in building schools, and the standard was therefore concerned 
with the structure of the school and with assurance that the building 
would always be used as a school. Not a single pound sterling has 
ever been awarded to education by Parliament without a quid pro quo 
of this kind. And from the first, those who accepted grants had to 
accept national school inspectors to check on whether these standards 
were faithfully maintained. 

I would like to get into the matter of school inspection because 
when I was in England 8 months ago, I talked with Geoffrey Lloyd, 
their Minister of Education, and with leading people in the Ministry. 

There are, as I mentioned before, about 250 school boards in Eng- 
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land. The Ministry of Education has an inspectorate. Mind y 
the curriculum is set by these 250 local school boards. It is not gy 
by the national government, but an inspector goes around and i 

and submits a report to the Ministry of Education. That report jg 
confidential. It goes only to the relevant local school board and points 
out to them wherein a given school is deficient. I have seen go 
of those reports and they are excellent. The local school board ang 
the parents find out what has been going on and they try to rectify 
the situation. 

In that way they have a national standard. The English example 
shows that one does not have to have a powerful Ministry of Educa. 
tion to get a high national educational standard. But it takeg jp. 
genuity to devise an alternative method. Where the English use th 
inspectorate and the national grant to keep educational levels yyj. 
formly high, most European countries prefer to have a national Mip. 
istry of Education with power to set standards for schools and for 
teacher qualification. But in England as on the Continent, the ulti. 
mate standard setters are the universities because the goal of the best 
secondary schools is to prepare students for entrance into the univer. 
sities. We are coming tosomething of this sort here, too. 

Because of the rapidity with which our population is growi 
and the length of time it takes to provide additional college space, 
it becomes each year more difficult for high school graduates to 
into the really good colleges. The only democratic and fair way i 
the colleges to choose among a surplus of candidates is to raise ad- 
missions standards. They are therefore making more and more use 
of the college entrance examinations. And so, in a way, these ex 
aminations are beginning to set a standard at least for those who take 
the college preparatory courses in our high schools. 

For example, 10 years ago only 75,000 students took the scholastic 
aptitude tests and only about 30,000 of these also took the achievement 
tests; 5 years later the number of students taking scholastic aptitude 
tests had doubled. The college entrance examination board recently 
informed me that they expected 300,000 to take the scholastic aptitude 
test this year and 125,000 the achievement test. Ten years ago onl 
79 colleges were members of the board, whereas today there are 256 

As it gets harder to be admitted to the limited space in good colleges, 
the student whose high school does not provide a good college prepara- 
tory course misses out. It so happens that this affects the children of 
poor parents more than those of rich parents. The huge comprehen- 
sive schools serving a locality with many poor parents almost always 
have poorer college preparatory courses than those in high-income 
neighborhoods. There will be fewer students enrolled in such courses 
and our false notions of democracy will therefore tend to concentrate 
school resources on the type of vocational and know-how subjects 
favored by the majority. 

If public schools are deficient, rich parents have the means to send 
their children to expensive college preparatory schools; the graduates 
of such schools are far more heavily represented in the freshman classes 
of our best colleges than their proportionate numbers would justify. 
That they got into college was often less because they were brilliant 
than because they had received a better secondary education than 
public high school graduates. Of the latter only the intellectually 
well-endowed and strongly motivated get in, which shows up in 
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fact that after the first 1 or 2 years, they usually surpass the prepara- 
tory school students. 

Half a century ago, the best education in England was limited to a 
closed educational circle where the children of the upper classes went 
to the so-called public schools and were taught there by teachers who 
had themselves gone to these schools and had then gone on to Oxford 
and Cambridge. Students and teachers moved within the charmed 
circle of public school, Oxford and Cambridge; few outsiders ever 
broke in. If we continue, in the so-called name of equality, to make 
public education so easy that everyone can get through, we may yet 
come to a situation resembling that of England at the turn of the 
century, with a closed circle polarized by the private preparatory 
school and the Ivy League college. Therefore, unless we make our 

ublic education tougher, unless we upgrade our public schools sub- 
stantially, the very people Mr. Anfuso is concerned about won’t be 
able to get into a good college. I am as concerned as he with provid- 
ing equal opportunities to mount the educational ladder for all our 
children. But I cannot see how this can be done unless the schools 
provide a more rigorous curriculum. If we make the high school too 
easy, we shall in effect bar many gifted children from college. 

oday in England and on the continent of Europe the gifted child 
of poor parents can move up through the secondary schools free of 
charge and is seldom prevented from entering a university because 
of lack of tuition money. If we do not upgrade public education, we 
shall in time become educationally less democratic than almost any 
other advanced industrial nation. The trend is already clearly evi- 
dent; if we keep on letting our children take it easy, if the parents let 
them get away without studying, those children will simply not be 
able to get into college. 

Now I can argue this from the standpoint of the child himself, or 
Ican argue it from the standpoint of national need, and it is the latter 
that I am really doing this morning. I say that we in this country 
cannot afford to waste this potential. We could when we were a 
pioneer country and when we were protected by friendly oceans. We 
can no longer do that. That is the essence of my argument—that we 
must do this for national survival. 

Mr. Sisx. In other words, your argument is based on national need 
that we can no longer afford to dissipate our resource, the resource of 
these youngsters. 

Admiral Rickover. We are dissipating our mental resources. I 
again say I don’t want to be mistaken as advocating the Russian sys- 
tem. I certainly do not. How do you think a person like me would 
get by in Russia with my nce A views? I would last about 1 
minute, so I am obviously not for such a system. But that does not 
mean that I will say the Rawicee do nothing well. You know, until 
about 4 or 5 years ago, our own Navy people were saying that the 
Russians couldn’t be good seamen. Now we are worried about the 
large number of submarines they have and that they are doing a 
pretty “pe job. We mustn’t delude ourselves. 

The Cuarrman. Admiral, where are we behind Russia now ? 

Admiral Rickover. We are behind Russia primarily in the rate 
of education. They are increasing their trained scientific and engi- 
neering personnel about 6 to 7 percent a year. We are increasi 
ours about 3 to 4 percent a year. I assume that the gentlemen o 
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this committee—most of you—believe that we are behind them jy 
space, is that not so? 

The Cuarrman. We think we are behind them in certain phases of 
space. 

TN aateed Ricxover. Well, we are behind them in a number of sciep. 
tific fields. We are behind them in Antarctic exploration and ocea. 
nography, geophysics and geomagnetism, to name a few subjects. But 
this is not so important. Overall we are still ahead of Russia in 
science and technology. The important thing is for you in the Con. 
gress to figure whether we will be ahead or behind Russia 10 or 15 
years from now. And here what counts is the rate at which we and 
the Russians are advancing in science and technology and this in 
turn is determined by the rate with which we produce highly trained 
professional men. Where we are in 10 or 15 years from now depends 
on the actions we take today. It takes a long time to produce 4 
highly educated professional man. If we don’t take steps now to 
make sure we do this through our educational system, we will in- 
evitably be bypassed by Russia. The consensus of those qualified to 
judge is that only a drastic reform in American education will permit 
us to remain in front. 

Mr. Mixer. Will the gentleman yield? 

The Cuarrman. I am going to recognize Mr. Hechler now. 

Mr. Hecuier. Admiral Rickover, as a freshman Member of Con. | 
gress, I am somewhat disturbed by the fact that it is so easy to appro- 
priate billions of dollars for missiles, and national defense, yet it is 
so hard to get any money for education. 

I wonder if you could help me pinpoint some of your remarks and 
get this in a better perspective. Isn’t it far more important to invest 
today in the future education of people who can help us maintain 
our progress in missile development itself rather than spending these 
billions on missile development in 1959? Can’t we take some portion 
of that and put this in perspective and put it where it is needed! 

Admiral Ricxover. I remarked the other day that if the morning 

aper were to say that the Russians were planning to send a man to 
frell, that the very next day at least two or three Federal agencies 
along with a public relations staff would be knocking at the door of 
some appropriations committee saying “we have got to beat them 
to it.” Lam sure of that. 

I have also gone on record that if there were not enough money in 
this country to take care of education, I would take some of the money 
away from the Defense Establishment. I would be perfectly willing 
to hold up some of my own work, no matter how important it is, 80 
that some of the money could be devoted to education. 

Do you think IT would talk that way if I didn’t believe it? 

Mr. Hecuier. Would a Member of Congress be justified in going on 
a strike, as far as defense and missile appropriations are concerned, 
in order to direct attention at what is needed for education ? 

Admiral Rickover. I have no district. No one has seen fit to make 
me a Congressman at large, and I don’t know what goes on in a 
Congressman’s mind. I can’t tell you what to do. Your own co 
science must tell you that, sir. 

Mr. Hecruer. [ appreciate your putting this in perspective for all 


of us, and I wish you were a Congressman at large. 
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The CHarrMan. Where would you improve our military education 

system how f You are a product of it. Can you tell us where it 
is wrong ‘ 
" Admiral Rickxover. Yes; I am a product of our military education 
system, plus 40 years of studying and reading cultural, scientific, and 
engineering matters and thinking about them every spare moment 
Ihave. My great regret is that my work does not permit me to do 
more. Any man who thinks he can go to college for 4 years and 
considers his education completed is deluding himself. 

In 4 years of college—let us say oe college—a man puts in 
perhaps 75 classroom hours on a technical subject, such as electrical 
or mechanical engineering. This does not make him an engineer. He 
has merely been exposed to some engineering fundamentals. It takes 
a good many additional years of self-education, experience, and 
drudgery before he is a really qualified engineer. 

About military education—I would like to say something if the 
committee will permit me. 

The Cuarrman. I think that is one of the important features of 
this inquiry to find out where we fall short. 

Admiral Rickover. Our military education is no better than our 
civilian education ; in some respects it is even worse. 

I will confine myself to the Navy, but I don’t believe the Air Force 
or Army are any better. 

Naval education aims to develop officers with a high standard of 
professional competence. At least this is the ostensible aim of naval 
education. But over many years I have been observing the attitudes 
and mental habits of a great many naval officers. I have come to the 
conclusion that our naval-education program does not develop or even 
encourage the kind of professionalism which is absolutely necessary 
if we are to build and maintain an officer corps capable of meeting the 
challenge of nuclear power and of the coming space age. It does not 
prepare them adequately for the problems which arise as technology 
advances. To be a good naval officer a man must be as much a profes- 
sional person as a physician. And this he is not. 

I am deeply concerned over the fact that the majority of young 
officers lack the attitudes and standards which characterize a profes- 
sional person. I would sum these up as continuous self-education to 
keep abreast of new developments, and ability for independent judg- 
ment in matters involving technical competence. 

Over the last 12 years I have had talks with many hundreds of youn 
naval officers. My conviction that something is missing in their nava 
education grew slowly and as a direct result of these talks. Now all 
these were young officers whom I interviewed in order to recommend 
those who had the necessary abilities and motivation required for duty 
in nuclear-powered ships. Since we shall eventually have many nu- 
clear-powered ships, what I was looking for is exactly what will then 
normally be expected of all naval officers. 

Nearly al] the candidates I talked with were well above the average 
in intelligence and performance, having been previously selected to 
become candidates for the nuclear program. So ina sense they were an 
elite group. Yet I found among t is select group that the reat 
majority did not have a professional attitude; that in their thinking, 
their attitude toward their work, their mental habits, these officers 
resembled technicians. 
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As I see it, a professional person differs from a technician by reg. 
son of his broad general education, his mastery of a specific area of 
higher learning, and his ability to apply this specialized knowledge i 
practical problems. He applies to his work a broad base of know} 
and a habit of independent and logical thought. He sees the problems 
he meets in his work in their proper setting and solves them by apply. 
ing his rofessional and general knowledge individua)ly to each 
fem. He uses Kis mind afresh for each of these problems—none am 
pure routine. ( 

The technician’s work differs from that of the professional man 
chiefly in that it is largely routine. He has not been trained to golyg 
every problem individnal’y- His education has in general been much 
too limited to do this. The difference between him and the profes. 
sional man is a difference in education, motivation, and outlook. The 
technician has been trained to do his specific kind of routine work: 
the professional man has been educated to handle unforeseen situa, 
tions requiring new solutions which involve ability to translate con. 
crete problems into abstract principles and abstract principles back 
to the solution of concrete problems. The officer is or ought to bea 
member of a profession. 

Many of the officers I have talked with have been devoting their 
energies almost entirely to the practical and material problems of their 
job, and they go on year after year with hardly an hour spent in | 
mcreasing their basic education and maintaining their intellectual 
interests in fields such as mathematics, science, and history, without 
which they are really no more than technicians. 

Apparently the young graduate of the Naval Academy believes that 
the formal or theoretical phase of his education is over and that his 
task from that point on is merely to apply, in a largely routine manner, 
what he has learned of the trade of a naval officer. 

This attitude of young naval officers contrasts markedly with the 
mental outlook of young civilian graduates of scientific and engineer- 
ing colleges. I know many of these civilians who are no more intelli- 
gent or better educated than naval officers of the same age, yet. who 
clearly recognize the necessity of devoting many hours of their free 
time to continued education of self-development. They fully under. 
stand how important for their daily work and for their professional 
standing it is to continue their program of development and broad- 
ening in fundamentals. 

As I talk to older officers—executives and commanding officers of 
ships—it becomes clear to me why many young officers do not main- 
tain professional attitudes after graduation; why they quickly and 
almost completely abandon all further study when they come 
a ship or naval station. They are conditioned to follow the lead of 
their superior officers and these do not themselves set them an example 
in professionalism. Indeed, they do not even seem to realize the 
necessity of holding their officers to professional standards. What | 
they do require of their officers are high standards in the day-to-day 
operations of the ship and its equipment and in the handling of men. 

ey judge officers almost entirely by their competence in these te 
spects. It is little understood that essentially the operating of a ship 
and the handling of men and equipment are routine tasks; they are 
tasks that a well-trained technician could handle. That officers han- 
dle them better than enlisted men is, of course, merely a consequence 
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of the fact that officers have received longer and more intensive train- 
ing in this field. Beyond requiring officers to perform these essen- 
tially routine tasks and to perform them excellently, superior officers 
rarely demand any strictly professional competence of the younger 
officers. Seldom do they encourage these young men to continue their 
neral and professional studies. Except for those who go to - 
duate school, the education and development of the naval officer’s 
specific professional competence is presumed to have been completed 
in4 years at the Naval Academy or at college. 

The constant intellectual development of the naval officer’s mind 
js a necessity if he is to be able to handle in an ima inative and crea- 
tive manner the increasing responsibilities which will be his with time. 
The practica) skills, which many of these officers have acquired tend 
to mask the stagnation of their intellectual level. This is only re- 
vealed when they are put into top positions where outstanding leader- 
ship and insight are required to guide the Navy through the innumer- 
able unforeseen problems of these rapidly changing times. 

The blame for much of this attitude aveie be put on the Naval 
Academy itself. Though the Navy draws its officers from many col- 
leges besides the Naval Academy, they nearly all follow the example 
of the senior officers, most of whom reflect attitudes acquired at the 
Naval Academy. Those attitudes are developed by a system that 
places before the talented student little challenge or opportunity for 
extra work. With few exceptions he takes the same courses and is 
encouraged to do little more than the least gifted in the class. So 
much time and attention is devoted to the practical skills that little 
is left to devote to the awakening of the mind. This is a serious im- 
balance. Only to the extent that they develop the copeeuty: of the 
mind to understand what is going on in science and in the world will 
officers be able to make correct decisions when they reach high rank 
in later years. 

Every sign I read indicates that the future will require of our 
leaders much more sound and penetrating thought than was needed in 
any past period. The routine performance in top positions we all too 
often witness will not get us by much longer. hat I want to stress 
is that an intellectual approach cannot be created overnight—it must 
grow out of the efforts of officers from the start of their careers to 
make the best possible use of their time and their minds. This will 
come about only if senior officers understand the importance of such 
a professional outlook on the part of their juniors and do something 
to encourage and reward it. . 

I have two recommendations to improve the situation which I have 
described. The first is that steps be taken to call the attention of all 
commanding officers to the necessity of encouraging a professional 
point of view among their officers. It should be every bit as much a 
requirement of command to do this as it is to maintain a ship and 
crew in fighting trim and to keep the administrative records in order. 
Inspections of commands by senior officers stress these latter points; 
the efforts of the command toward encouraging mental development 
of its officers is not inquired into. As a part of the action which I 
recommend on this point I would suggest that seniors and inspecting 
groups be required to rate a ship or a command on its performance 
in the area of intellectual leadership as well as in that of the more 
technical and surface aspects of its mission. Also specific notice of 
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a commanding officer’s success or otherwise in this regard should be 
taken in reports about his performance. 

My second recommendation is for a sharp change in the objectives 
and the curriculum of the Naval Academy. The objective of the 
Academy, as with colleges in general, should be to provide an oppor. | _ 
tunity for the student to advance at the fastest rate of which he jg |_| 
capable. Maximum encouragement should be given to the talented 
student and he should be urged to attempt more and to work as hard 
as the slowest individual has to. Today the best students at the 
Academy often find it so easy that their time is wasted. Worse than 
this, the Navy is then denied the benefit to be derived from the greater | 
potentiality of gifted persons. At present this potentiality is not | ; 
realized because a single standard of performance is rooted in the |, 
Academy philosophy. 

To make this change it will be necessary greatly to reduce the time 
devoted to the purely naval subjects such as seamanship and ordnance 
and to put more emphasis on the liberal arts. Also the close orderin 
of students’ time and suppression of individuality in intellectual de- 
velopment may make some sense from a military point of view, but 
for the purposes of encouraging originality of thought and imagina- 
tion it is wrong. I consider that the purely military features of the | 
officers’ training should be reserved for a period of, say, 1 year after | 
completion of the undergraduate study. This should then be fol. | 
lowed by sea duty in the normal fashion. In this way the you 
officer would first learn how to think for himself to the limits of which 
he is capable; learning the military way and technical skills in them- 
selves will do little to encourage the intellectual approach whieh I 
advocate. 

I believe that the problem which I have just stated is perhaps the 
most important one facing the Navy as well as the Army and Air 
Force today. Our top officers are continuously called upon to make 
technical and administrative decisions which will have an important 
effect on the future development of their service and our country. To 
insure that the greatest number of those future decisions are wise and 
correct, no surer investment of time and effort can be made today 
than encouraging our officers to broaden their knowledge and their 
ability to think and to pass that encouragement on to the officers un- 
der them. 

I would like to end this part of my testimony by reading a supple | | 
mentary statement to the 1959 Report of the Board of Visitors to the 
U.S. Naval Academy. 

About 2 weeks ago, Senators Saltonstall, Holland, Beall, and Engle, | 
Senate members of the Board of Visitors to the Naval Academy, 
submitted this dissenting report. Senator Saltonstall has given me 
permission to quote it to your committee. I talked with him on Fri 
day and he gave me that permission. I quote: 

We have prepared the attached statement expressing some of the comments | 
which have been suggested to us by responsible persons interested in the Naval | 
Academy. 

These views we would like to include as a supplement to the report of the 
Board of Visitors to the Naval Academy. We would hope the committee ap 
pointed to study the curriculum might consider these suggestions in connection 
with its report to the officials of the Naval Academy and for the benefit of the 
Board of Visitors. 
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One: It has been suggested that the present age limitation of entrance to the 
Naval Academy be lowered even further. It has been demonstrated that the 
younger students have better scholastic records and are better motivated. We 


note with approval that the Naval Academy has already adopted the college 
entrance examination for scholastic entrance requirements, but even more 
stringent achievement tests might be considered. 


End of quote. 

Now, it is possible—this is myself talking—that one of the reasons 
for the high age limit for Naval Academy candidates is that it is 
necessary in order for the Academy to have a better football team. 
I can see the day coming when our colleges one by one abolish their 
football teams and the only collegiate institutions with strong foot- 
pall teams will be the service academies who will then probably have 
to play professional football teams. 

But to go on quoting the supplementary report : 

Some relaxation of rigid physical admission requirements might be considered. 
These may on occasion exclude otherwise highly qualified candidates. 

Two: The curriculum has for many years devoted a substantial portion of 
time to practical courses and drills. It is suggested that a study be made to 
determine whether some of this time could be more profitably devoted to 
strengthening the intellectual capabilities of the midshipmen. Many items of 
equipment and machinery are used for practical training during the year, 
much of which can be covered during the summer training thus leaving more 
opportunity for academic work. Evidence of the need for revision of the 
curriculum and higher academic standards is shown by the fact that a Naval 
Academy graduate must take 2 years of additional undergraduate studies in 
order to compete with his college graduate counterpart in science and engi- 
neering graduate fields. 

End of quote. Now this is really the crux of the matter. The Naval 
Academy does not prepare students as well as the civilian colleges. 

The CHarrMAN. They are 2 years behind according to that. 

Admiral Rickxover. According to Senator Saltonstall and the other 
three Senators, they are 2 years behind. I see no particular purpose in 
Congress appropriating large sums of money to provide future officers 
with an education that is inferior to that offered in colleges. I think 
you should make certain that those who decide what these young 
men are to learn and how they are taught are themselves broadly 
educated so that they can decide wisely. 

Going back to the supplementary report, I quote again: 

Three: It is suggested that increased emphasis should be placed on individual 
academic achievement by offering additional or optional courses to individuals 
whose academic attainment is outstanding. 

There is some small provision for additional learning but not in a 
formal manner. That is, the midshipman who stands first and the 

. 
one who stands last, are both judged by the same curriculum. It is 
not officially possible for outstanding midshipmen to take additional 
courses for which they can get credit, increasing their class standing, 
or perhaps graduate sooner. All he has to do is get by, and since 
members of Congress do appoint many smart youngsters to the Naval 
Academy, many of them do not become motivated because there is 
no real challenge to their full abilities. All they have to do is get by. 

Four: It has been suggested that the Academy might find much benefit in 
making greater use of qualified civilian instructors of professional rank and less 
use of line naval officers. It has been suggested that exchange professors 


from leading engineering and scientific schools might be invited for limited 
periods at the Academy. 
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I should like to interpolate here that for this vitally importay 
job of training future officers, we bring in officers who themselyy 
have had little or no experience in teaching and who merely do 4 
tour of shore duty at the Academy as part of the Navy rotation sys. 
tem. Half of the faculty at Annapolis consists of such officers ang 
many of them teach academic subjects. Now and then, you may fing 
one with a natural gift for teaching, but I personally never met ong | 
when I was at the Academy. 

Here is the way officer language instructors are chosen for the 
Academy: An officer is picked for a tour of teaching Spanish; hedid 
study Spanish when he was a midshipman. In some cases he might 
get 2 or 3 months summer school review before starting to teach, Tp 
between school years he might be sent to Spain for further brushi 
up. Rarely will this system produce really effective language teach. 
ing. And yet today knowledge of foreign languages is certainly an 
important item in an officer’s education. 

I would strongly hope and I urge Congress to provide money for 


engaging more civilian teachers and better ones at the Naval Academy, 

I quote the final item from the supplementary report: | 

Five: It has been suggested that too much of the midshipman’s time is ngeq 
with routine military and administrative duties and his schedule is so rigid as 
to preclude added study hours, should an individual student wish to pursue his 
studies beyond the immediately prescribed course. Greater flexibility in the 
nonacademic schedule might well permit better individual academic develop. 
ment and encourage initiative and leadership. 


End of the supplementary report. 

Annapolis certainly has a rigid schedule. I once pointed out to the 
Superintendent that because of this rigid schedule it was practically 
impossible for a midshipman to use the library except on weekends, 
Yet any college you might visit will have the library full of students 
throughout the week. In fact, in our best colleges the students spend 


most of their time in the library. The difference is that in one cas 
we strive for education and in the other we strive for technique, 

Another thing that bothers me very much is that in the service 
academies they still keep on with the immature kind of hazing which — 
used to be prevalent in the private boarding schools of England. The 
Academies, however, are not secondary schools, but colleges. Hazing 
is the sort of thing which immature boys enjoy. To carry it intoa 
professional school perpetuates immaturity when what we need above 
all in the military services is officers who are mature men. There is 
now some recognition that this perpetuates adolescence and some at- 
tempts are being made to change this juvenile nonsense. But I fear 
little will be accomplished unless Congress gives help in this matter. 
It can do so through membership on the Board of Visitors, and 
through its power over appropriations. 

I am sorry that I must say that I consider our naval education in- 
adequate for the needs of the present time, and certainly as a prepara 
tion for the much greater needs of the future. 

The Cuatrman. Do you think the postgraduate schools in the Navy | 
there are helping any ? 

Admiral Ricxover. They are generally a help, frequently more 9 
to the naval officer himself, than to the Navy. You will find if you | 
look into the records that the majority of officers rarely are assigned | 
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to duty which involves work in the specialties they have studied dur- 
ing the 2- or 3-year postgraduate course. 

ost of those who complete the ee work, however, are 
then better qualified for a job on the outside. 

The CuairMaN. It doesn’t help the Navy, though. 

Admiral Rickover. Not as much as it should or could. 

The OH#aIRMAN. Do you have questions, Mr. Miller ? 

Mr. Mutter. I wanted to advert back to something in your last dis- 
cussion with Mr. Brooks. Assuming we are ahead of the Russians in 
the field of engineering science and technology, the fact that they are 
developing more scientists, doesn’t that give them a reservoir out of 
which refinements could come 

Admiral Ricxover. Yes, sir. 

Mr. Mituer. That is going to pe us trouble in the future. 

Admiral Ricxover. It certainly will, Mr. Miller. I think we are 
still ahead of them today from a military standpoint, and certainly 
from an industrial standpoint; but, considering the gestation period 
of 30 years or so required to improve education, we are rapidly falling 
behind in this vital field. They are increasing their education at a 
rate of 6 to 7 percent a year; we are increasing ours at 3 to 4 percent 
a year. Would you like to hear what they spend on education? __ 

They have a standard of living about one-third that of ours. Yet in 
terms of their gross national product they put in more than twice what 
we do. So that the support they give to education represents a na- 
tional effort several times as great as ours. 

Mr. Mirrier. The next thing is this, Admiral—— 

Admiral Rickover. May I make one more point on that line. 

According to a recent speech by Mr. Allen Dulles, head of the Cen- 
tral Intelligence Agency, the Russians over the past 10 years increased 
their industrial productivity at a rate of 9.5 percent per year as com- 
pared to 3.6 percent in this country. At these relative rates of in- 
crease it will only take a matter of 10 to 15 years until the production 
curves will cross. What we should be worried about is not today’s 


_ comparative numbers but the rates of growth, industrially as well as 


Also, the Russian scientists and engineers don’t, 4 or 5 years after 
graduation, go into business and become sales managers. They don’t 
need sales managers, so Russia doesn’t have the steady drain on their 
professional people that goes on here. 


Mr. Miter. Now this has all taken place almost within one genera- 
tion, has it not ? 


Admiral Ricxover. That is correct. 


Mr. Mrutxr. Now then, here is Russia, able to develop within one 


generation, almost starting from scratch. How about the great masses 
of China, because I don’t think the color of a man’s skin determines 
whether or not he can absorb education when exposed to it. What 


_ could we look to in the next 50 years from the great masses of China ? 


Admiral Rickover. Mr. Miller, we can’t cross too many bridges 
before we come to them. But it certainly looks now as if China may 
— Russia as our No. 1 problem. China has the most ruthless 
Tulers any country has ever had. I don’t have to tell you what their 
communes mean; they are really concentration camps. And yet, given 
the tremendous population growth of China and its history of recur- 
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rent famines, countries that are equally overpopulated might yet: fea] 
that there is no other alternative to starvation. It appears that the 
commune system does produce more food than China was able to pro. 
duce in the past. The establishment of 26,000 communes of 20,000 to 
80,000 persons each has given China a foundation of flexible indyg. 
trial and social units that are largely self-supporting and integrated 
as to industry and agriculture. For this reason, China, in the event of 
war, is much more capable of surviving than more complex and ad. 
vanced industrial economies, where large destruction could occur, 

But what I am really trying to say is that, faced with the world 
situation today, a legislative body such as Congress has no more im. 
portant function than to prepare for the future. The world outside 
the United States is being transformed so rapidly and so completely 
that we cannot afford to stand still. In my opinion, we are not ade. 
quately planning for the future. 

Mr. Mitier. The future in education which is the real foundation 
of our democracy. 

Admiral Rickover. Yes, sir. If we have properly educated people 
we can solve all other problems, but if we don’t have well educated 
people, we can’t solve any really difficult problems. That is why edu- 
cation must be given priority in our scheme of things; from a national 
standpoint even more than from the standpoint of the individual citi- 
zen—that it is good for him to be more intelligent and to know more, 
Education benefits both the Nation and its individual citizens. 

The Cuamman. Well, would you say that one of our weakest links 
in our chain of education is the failure to produce enough highly quali- 
fied technical men, especially scientific men ? 

Admiral Ricxover. It is not merely a deficiency in quantity; it isa 
deficiency in quality as well. We do not have sufficient numbers of 
scientific and technical people who are good in their particular fields 
and who also have a broad liberal education. Without a broad liberal 
education, such people remain narrow specialists, and they are not 


as useful to our Nation as they could be. Now in Europe the futur | 
scientist or other professional man has received a very thorough gen- | 


eral education in free public secondary schools before he enters a uni- 
versity and begins his professional education. We had much the same 


type of general education in our a schools half a | 


century ago—it wasn’t as good as that in the European schools, butit 
was pretty good. The men who fought to make education beyond the 
elementary school available to all our children wanted this kind of 
broad general education for those whose parents had heretofore not 
been able to afford the tuition fees. They were a few decades ahead of 
the European democracies in advocating free secondary education. 
Unfortunately, when it was found that the majority of young: 
sters had neither a gift nor a desire for an academic second 
education we downgraded the curriculum until it met the lowest le 


of competence, instead of setting up different types of secondary 
schools for the different types of students. When the Europeans 


decided to make secondary education free, they did not make this 
mistake. They did not confuse equal educational opportunity with 
identical education for all in a comprehensive school, as did our edt- 


cationists. As things stand, those of our youngsters who want t0| 


become professional people receive a meager general education 
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: ool and must make it up in college. We have the curious 
2 that it actually costs more in the United States to become 
4 professional man —~ in most of the European democracies. It 

about 3 years longer. 

ory’ and there is great pressure to cut 
down on general education in college so as to get started on profes- 
sional education. Many professional people here, therefore, lack the 
broad general education which makes them something more than 
narrow specialists. In Europe—because of their strong tax-support- 
ed secondary school system—those who begin professional training 
at the university are already broadly educated persons. 

The more we advance technologically, the greater the need of a 
proad general education for our professional specialists. Without 
this they do not speak a common language and they do not see their 
own speciality in broad perspective. : 

This is where we fall down, and the reason is our poor secondary 
education. Abroad, a professional person is a broadly educated 
man at 18 when he begins, his professional education at a university. 


_ Here he needs 3 or more years at a liberal arts college to obtain an 


equivalent general education. This has been brought out by many 
rsons who know conditions here and abroad. Yet the National 
Elacation Association and the U.S. Office of Education still claim 


- that an American high school diploma is equivalent to the leaving 


certificate of a European academic secondary school. Even when 


_ the high school diploma here is for a college-preparatory course, this 


is not so. 

Mr, Mutter. I think Admiral, one of the most significant things 
you told us today about the Russian system of education is that they 
are pampning to investigate the humanities, which means now they are 
coming into the broad field of education. 

Admiral Rickover. Mr. Miller, I referred earlier to the statements 


_ of the presidents of two colleges as reported in the New York Times. 
I don’t know how much time is left but I think we should get to the 


problem, if it nab canoe sir, on what could be done to correct the 
situation. I think we should get on that. 

The Cuairman. Will you proceed on that basis, then ? 

am TT Mr. Chairman, may we have one more question, 
please 
_ The Cuarrman. If it is a short question so he can get to that one 
item, yes. 

Mr. Mortier. I am sure the Admiral has observed the public 
education system in America. We know also in the past 10 years 
there has been about 42 percent increase in the private and parochial, 
church-operated schools. 


Have you had an opportunity to inspect these schools, their cur- 


_ticulum, what they are producing, and if in your feeling the Federal 
Government should do more for education, do you feel it should 
_ teach into these private areas of education ? : 


_ Admiral Rickover. When you start doing that you get into a re- 
ligious issue. When you talk about a of private schools, you 


ools, whether they are Prot- 


. | éstant, Jewish, or Catholic, and I think that is a matter for Con- 
gress to decide. 
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I would rather not get into that. That, of course, is the big figh 
that has been going on in France since about 1870. It is one of 
the major political issues they have. It has been a major political is 
sue in Holland also. 

I would rather not get into that field. If we had an adequaty 

ublic school system we wouldn’t need so many praveae schools 
The number of private schools is increasing primarily because 
parents are dissatisfied with our public schools. This is a free coun. 
. No educationist can force a parent to send his children ty 
Me where they don’t get an education the parent considers 
enough—that is, 1f the parent can find the money to send them to, 
private school. But this, of course, introduces class privileges int; 
education. It makes it undemocratic. 

Educationists like to confound their critics by claiming that Eup. 
pean education is class education while American education is mag 
education. But, it is a curious fact that except in England whic 
came into public education at a very late date, practically all Europea 
children—rich or poor—now go to the same tax-supported schook 
These schools are free and anyone can get into them if he can pass th 
requisite examinations. 

England, which got into tax-supported education much later thay 
the continental European countries, still has many private boardi 


schools attended by the children of parents who can afford the high fess | 


and who regard them as superior to the state schools. Although th 
educational ladder is wide open in England, the preference of th 
upper classes for private schools introduces an undemocratic element 
into education there. If our public schools do not improve, we ma 
find that we shal] eventually have a similar situation here. Well-to-i 
parents will send their children to good private college-preparaton 
schools where they receive an education that gives them an advantap 
in the severe competition for admission to the better colleges. Eye 


today the number of preparatory school youngsters over high-school | 
graduates in the freshmen classes of our best colleges is way out of, 


proportion to their relative numbers. 

It may well happen that in the name of absolute equality of edua- 
tion, we will get an undemocratic system of education here where the 
poor go to the public high schools and the rich to the private college 
preparatory schools; where State universities that are not allowed to 
select among candidates for admission will get the least able poor and 
our best private colleges will get the most able rich. We must notlet) 
this happen. We must preserve the principle of equal education 
onpectunity for all children. The only way is to upgrade our publi 
schools. 

Mr. That isa sufficient answer. Thank you. 

The Cuarrman. Now would you proceed to the remedies? 

Admiral Rickover. I have thought for many years, Mr. Brooks) 
about what practical steps to help this situation we could take with 
in the context of our form of government. As an engineer I know thi 


we must have standards and I gather this is also the sense of th 
committee. I don’t believe any member of this committee objectst| 
_— concept of standards for students and teachers. That we mis 
ave. 
The next question is how do we go about getting those standamk 
If you leave it up to the United States Office of Education or tothe 
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National Education Association, you will get no real help; you will be 
told, as you have been all these years, that our secondary education 
stem is the best in the world and that it should be copied by everyone 


According to the National Education Association, Dewey is god, 
they are his prophets, and the professors of our teachers colleges are 
his disciples. I don’t believe we can get anywhere with that religion 
any more. I think we need a new one. This philosophy, these kinds 
of people, I believe also predominate in the U.S. Office of Education. 
You will not get much help from them either. What I should do is 
to take a leaf from the political notebook of President Franklin D. 
Roosevelt, who was reputed to be a good politician. I don’t want to 

into a Republican versus Democratic argument here. I simply 
(Stieve that Roosevelt hit upon a good scheme for bypassing as f 
bureaucracies when he wanted a job done. He established the OEM, 
the Office of Emergency Management. He used that office whenever 
he wanted to get a job done fast. He knew that if he went to the 
routine, established agencies his plan would be obstructed; he would 
be told all sorts of reasons why it couldn’t be done. This is always 
the way it is. It has been that way for thousands of years, and it will 
be that way for thousands of years more. Bureaucracies do not in- 
novate. ey defend the status quo. We will get further if we stay 
outside the regular established channels which have become ossified 
because they are honeycombed by vested interests. I would suggest 
that Congress set up a Commission on Education. 

Members of such a Commission should be carefully chosen in order : 
to obtain people who are entirely devoid of commitment to our ex- 
isting public school system. They should preferably be eminent 
scholars, perhaps presidents of our best colleges and universities; men 
with a broad general education and much practical experience in 
dealing with the products of our schools. Men who have distin- 
guished themselves in the sciences should be balanced by those whose 
eminence lies in the humanities. If you agree that education is as 
important as I say, it certainly needs a Commission of this kind if 
it is to be wisely guided toward greater excellence. The success of 
such a Commission depends entirely on the quality of its members 
who should of course be appointed aa the President with the advice 
and consent of the Senate—exactly as are members of other commis- 
sions. 

Initially, the function of the Commission should be to draw up 
standards—permissive standards, not mandatory standards. I do not 
believe in mandatory standards for education in the United States. 
What I have in mind is that if such a Commission sets standards for 
the college-preparatory high school curriculum, perhaps putting them 
alongside the requirements of the Russian 10-year samen and if 
these were widely distributed throughout the country, quite a few 
students and their parents would become unhappy with their local 
schools and would agitate for a program more nearly in line with 
what youngsters of ability are offered abroad. Similarly, if the Com- 
mission set standards for a high school curriculum for average stu- 
dents and another for those whose aptitude is vocational, and listed 
alongside the curriculums of European schools for students of this 
type, other groups of students and their parents would become un- 
happy with their local schools. 
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In other words, what the Commission would initially do is to ppp. 
vide a yardstick which can easily be understood by everyone. No gep. 
eralizations about democratic versus aristocratic education; aboy 
educating the child for service to a totalitarian state versus democratic 
education; about narrow technical education versus educating “the 
whole child”, et cetera. Simply factual data on each subject, yeap 
by year, on a vocational, general or average, and college-preparatory 
level of secondary schools here and abroa i Something Clear and 
simple that the public can get its teeth into; something to back then 
up when they encounter resistance from progressive educationists, | 

Similarly, the Commission could begin setting standards for teach. 
ers, by establishing a minimum and comparing it with standarg 
abroad. 1 fee) certain that once the public here is confronted with 
disinterested and unimpeachable evidence that our standards fq 
schools and teachers are inferior to those abroad, it will want to im} 

rove them. We are a pretty competitive people. We don’t like ty 
i inferior in anything. I know that our people want good schools 
To get them they must first be given a chance to know exactly where 
we stand educationally. 

To my mind, setting up a yardstick through minimum standards 
is the first thing that should be done. This would not cost much 
money. Getting comparative educational data would not be difficult 
or expensive. I cannot understand why this has not been done lo 
ago by the U.S. Office of Education. After all, collection and dis 
tribution of educational data is their prime responsibility. If they 


we should not have been caught by surprise when sputnik went aloft 
I may say that most European ministries of education are well in- 
formed as to what goes on in neighboring countries. They issw 
booklets on the education of other countries. I have some of them. 
Here, the Office of Education has only recently entered this field 
In 1957 they published Education in the U.S.S.R. and since last fal] 
they have begun a out brief mimeographed studies of education 
in specific countries. Incidentally, these publications still maintain 
the fiction that the certificate obtained by graduates of the Europea 
academic secondary schools is similar to a diploma from the college 
preparatory section of an American high school. Such erroneow 
statements prevent the American people from knowing the whok 
truth about our public schools. I am sure you are familiar with th 
treatment received by Miss Eleanor Lowman who wrote the boo 
Education in the U.S.S.R. for the Office of Education. Since no om 
in the Office knew Russian, they engaged Miss Lowman. She did th 
job but was dismissed as soon as the manuscript was completed 
hereupon these people who knew no Russian edited the book. They 
cut out much material, often distorting its real sense. 
Curiously enough, everything cut out editorially “for policy” hap 
ns to be material showing where the Russians were doing a bette 
job than we. These cuts give the reader an erroneous idea of th 
way in which the Russian Government manipulates competition fr 
laces in the universities so that the best minds are directed into pw 
essions which will strengthen the state; of the rigorous training p» 
gram for teachers in grades above the elementary level—which cor | 
trasts far more with the training of American high school teaches 
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than does the Russian training of elementary teachers—which was left 
in the book. 

The cuts left out a discussion of how the Russians manage to moti- 
vate so many more young people to strive for higher educational levels 
than we do. They also left out important data on teacher salaries, on 
curricula in universities and other institutions of higher learning, 
What is most inexplicable, they cut out an extensive bibliography 
which would have been helpful to laymen who might have liked to 
draw their own conclusions as to the relative performance of the Kus- 
sian and American systems of public education, without depending on 
the U.S. Office of Education. The mutilated manuscript went to 
press without having been shown to its author. Much of what was 
cut went into the wastebasket. Miss Lowman published her views in 
this matter in an article; I am not aware that it has been refuted. 
This sort of “ reflects a deplorable attitude toward the matters of 
the intellect. I doubt whether anything like this would ever be done 
by acommercial publisher. But it was done by a Government depart- 
ment. 

The Cuamman. Which you certainly wouldn’t want to happen in 

Admiral Ricxover. It did happen in this country. 

The Cuarrman. I thought you referred to the Russians doing it. 

Admira] Rickover. Oh, yes; we expect the Russians to do that sort 
of thing; we don’t expect it to be done in this country. But it did 
happen in this country. 

Mr. Mr, Chairman, 

The Cuarrman. Mr. Mitchell. 

Mr. Mircneti. Admiral, I agree with you and I think everyone is 
in agreement with you concerning setting up a system of standards. 

Now you stated previously, earlier in your testimony I believe in 
answer to a question by Mr. Osmers that certainly money was not the 
entire answer. Now, where does money fit in, insofar as the Federal 
grant to the Government is concerned in your view ? 

Admiral Rickover. Well, you passed a Defense Education Act last 
year, and you provided for scholarships for people who meet certain 
standards; you have already done that. 

Mr. Mircuety. As you pointed out it has been done. 

Admiral Ricxover. I believe with proper teachers, better curricula, 
and simpler school buildings, we would not need an inordinate amount 
of Federal aid. I don’t believe the Federal Government should take 
over the whole educational system; not at all; and I hope no one on 
this committee gets that as my opinion. I think we could do a much 
oy job with what we presently have—without excessive Federal 
aid. 

Mr. Mrrenett. Then you think at this time there is no need for 
additional Federal money ? 

Admiral Ricxover. I don’t say that because at present there is 
wh not anywhere enough being spent for education in the United 

tes. 

Mr. Mrrcnett. Let me ask this then, Admiral. Whether it be Fed- 
eral money, State or local money, what is your feeling about supple- 
menting the salaries of our teachers ? 

Admiral Ricxover. Here is what I would do as the best practical 
measure to provide greater equality of educational opportunity. 
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Some of our States are poorer than others. Obviously, no matter hoy 
hard they try, they can’t appropriate as much money for education ag 
these others. I would go on the principle that each American ehilq 
must have an equal educational opportunity, regardless of what local. 
ity his parents live in. Now when a State cannot pay enough to its 
teachers, I would supplement their salaries with Federal aid. i would 
give this money directly to the teachers. But I would only do this if 
these teachers met the standards set up by the Education Commisgion 
I mentioned before. I would also give Federal assistance to teachers 
to help them improve themselves to meet these standards. I confegg 
that here I simply borrow from the British. I would make Federa] 
aid for teachers’ salaries conditional on incorporation in local teacher 
certification rules of the standards set by this National Edueation 
Commission, In this way, we might be able to upgrade our teachers 
so that their education might be more nearly comparable to that pos. 
sessed by European teachers in the secondary schools. 

It does little good to set national standards for curriculums if we do 
not have good teachers who are able to bring the children up to these 
standards. The teacher is the crux of the educational problem. 

Mr. Mitcnety. Admiral, you studied this extensively. 

Admiral Rickover. I have put in a great deal of time studyi 
education here and abroad; over the last 10 years I have collected q 
large amount of material. But please remember, sir, the education- 


ists say I am not qualified to talk about this subject. I would like to | 


put that in the record. 

Mr. Mrrcueti. Are we losing qualified young teachers because of 
low salaries? 

Admiral Rickover. Yes, sir; we do. I know many people in in. 
dustry and in laboratories who would like to teach; many people who 
would rather teach than do the work they are doing now. You know 
the real shortage in engineers and scientists is not so much in number 
as in quality. Many people who are in laboratories doing work ulti- 
mately paid for by the + soaaiat al should really be teachers. Par 
ticularly men. The boys need male teachers. If we could raise the 
salaries of the teachers high enough, I am sure we could get many of 
these people. A university professor in Russia is paid the same asa 
commissar or the head of a large industrial organization. 

I keep referring to Russia because I say again, if they do something 
that is good, something that could help us, let’s find out. The teach- 
ing profession should e the most noble in the land. Unfortunately, 
although there are a few dedicated people who will work without ade 

uate compensation, we cannot expect them to do that indefinitely. 
e best and simplest thing is not to give more scholarships but to 
increase the pay of teachers. What is the use of sending a lot more 
ema to college if we don’t have properly qualified teachers to teach 
them ¢ 

Mr. Mircuett. Admiral, one last question if I may. If the Federal 
Government continues to contribute Federal aid to education as it has 
done for all these years, and, say it should increase it by salary sw 
plements or otherwise, what fear do you have, if any, of eventual Fed- 
eral control of our local school systems ? 


| 
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Admiral Ricxover. Earlier in my testimony I read what Matthew 
Arnold said about the Dutch educational system. Back in 1860 he 
said to the English, “are you so weak that you fear your own govern- 
ment?” That is what he said. 

We have Federal regulations of all kinds. We regulate what goes 
into people’s mouths, don’t we? We regulate train traffic and all sorts 
of things that affect people. Is anyone worried that it is wrong to 
regulate airplane travel and train travel, food and drugs, and so on? 
Woeven regulate TV, the size of peas in a can, and the colors of lipstick. 

The CuarrMAn. Admiral, I would like to suggest this sort of thought 
and see what your answer is. Recently on the floor of the House we 
reduced the recommendations for the collection and assembling of 
scientific information from other nations and other scientists through- 
out the globe so as to assemble it and make it available to our own 

ple. That is little different from the type of education you have 
bea talking about but it is education. 

Do you have any comments you would like to make in reference 

that ? 

Admiral Rickxover. Yes, sir. Today if an American scientist wanted 
to find out as quickly as possible what was going on all over the world 
in his field he would be well advised to study Russian because the 
Russians have done a much better job of collecting and abstracting 
scientific information than anyone alin, The quickest way for him to 
keep informed would be to read the Russian abstracts. They have this 
information. 

Now it is a truism in military matters that intelligence is most im- 

rtant. You must find out what your enemy is doing, and the same 
is true in science, and it is true in education. There is no point to 
having people spend money to learn things which are already available. 
I think that today an adequate abstracting service for scientific mat- 
ters is just as important as a service to obtain military information. 

The Cramman. We reduced it by $2 or $3 million just last week 
before the House. I questioned that at that time. 

Admiral Rickover. Are you asking me as a member of the executive 
branch or as an individual ? 

TheCuarmman. Well, we subpenaed you here, Admiral. 

Admiral Rickover. I am talking for myself. I would appropriate 
any amount of money that is necessary for the purpose because it will 
repay you a thousand fold in a short time. 

e Cuatrman. The dollars you spend in that sort of program will 
really repay this country, won’t it? 

‘Admival Rickover. The dollars you spend on that sort of thing, the 
dollars you spend on education are the cheapest dollars that you can 

nd, even if some of them are wasted. They are by far the cheapest 
ollars, and they give the greatest return. 

Mr. Muixr. Admiral, when we go into the crash program on missiles 
or something, we assume that we are going to waste a lot of dollars, 
so we can afford to do it in the field of education. 

_ Admiral Rickover. The reason we waste a lot of money on missiles 
is because we don’t have adequately educated people. I think we would 
save many times as much as any added money we spend on education. 
This is what I don’t understand; why Members of Congress are willing 
to appropriate large sums of money for things which they know may 
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not succeed, but will hesitate to spend money to set up educationg] 
standards and otherwise help education, when the return on the jp. 
vestment is certain and great. 

I was taught that a politician could judge people and I know tha; 
you can. In appropriating money, I would judge the man who is ty 
spend it rather than the words his agency uses to persuade you. 

Mr. Mutter. We only do it and we wouldn’t be doing it if the Rus. 
sians didn’t do it first and we are so anxious to get that man in hell first 

Admiral Rickover. But look what they have done in education 
which is more important than sending a man to hell first. 

Mr. Miter. I think it is. I won’t argue on that. Iam just saying 
that is one of the reasons we are doing it. 

The Cuarrman. Are there any further questions? Mr. Riehhnan} 

Mr. Rimuiman. I just wanted to ask one quick question. The ad- 
miral has been speaking about standards we set up in our schools 
throughout the United States of America. I wonder if you have made 
any study at all, Admiral, of the IQ tests that have been given in our 
schools and if you have any comment on them ? 

Admiral Rickover. Yes, I have, Mr. Riehlman. You will find if 
you take a typical sixth grade grammar school group that the IQ 
tests will show that they es by 6 years. That is, there is a 6-year 
spread. Obviously if you take all of those children and put them in 
one comprehensive school, and in one room, it is bad for all groups, 
It is bad for the smart ones because they are held back; they become 
lazy, and they become unruly. Many of the children who become 
problems go wrong simply because they don’t have to exert themselves 
to the best of their ability. 

On the other hand, those that are not so bright are always frustrated 
because they can’t acquire knowledge as fast as the smarter students, 

All of this has been known in Europe for a century or more. You 
cannot educate anyone properly if the class represents too large an 
intelligence spread. That is why today, though education there isalso 
free and therefore democratic, the sugopesve still educate their young 
people in separate schools which are fairly homogeneous as far as 
ability is concerned. In this manner they make it possible for each 
child to proceed at his proper speed in his own homogeneous group. 
We have given some lip service to that concept with the recent empha- 
sis on the multitrack system but it doesn’t go far enough, chiefly be- 
cause the multitrack system too often is arranged in such a way thata 
student with a high IQ is not placed in a top track for his entire course 
of study but is allowed to choose one track for one subject, another 
for a different subject; he might, for example, be in the top track in 
mathematics and the sciences, and in a lower track for English and 
foreign languages. In this way, the electives system creeps in and 
we again allow a minor—a young teenager with little judgment—to 
plan his own course of study. 

But, of course, the track system in the large, comprehensive high 
school is manna for the administrators. You need lots of adminis 
trators, football coaches, lots of drum majorettes, and many other frill 
which have no real place in tax-supported schools. 

Mr. Wotr. Mr. Chairman. 

The Cuarrman. Mr. Wolf, I promised to recognize you. 

Mr. Woxr. I just want to go on record as saying I am grateful you 
came here, Admiral. I am grateful for the comments you made o 
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behalf of Federal aid toeducation, You have performed a real serv- 
ice and I hope you will continue to go on speaking freely of what you 


believe. ‘ 

Admiral Ricxover. Thank you,sir, _ 

The Cuarrman. And I hope you continue to turn out the type of 
work you did when you turned out that atomic submarine. 

Admiral Ricxover. Thank you, sir. ’ 

The CuatrMAN. Thank you very much, Admiral. 

Mr. Mutter. Mr. Chairman, in the May issue of Air Force, there 
is a piece by Dr. Nash, “Soviet Organization for Research”, that I 
think is pertinent to what we have been doing and talking about and 
Lask that it be made a part of the record. : 

The CuamrMAN. You have heard the roe If there is no objec- 
tion, it will be made a part of the record at this place. 

(The information referred to is as follows :) 


[From Space Digest, May 1959] 
Soviet ORGANIZATION FOR RESEARCH 
(By W. A. Nash*) 


This author, together with Professor Naghdi (University of Michigan) and 
Professor Langhaar (University of Illinois), recently had the opportunity of 
spending 20 days visiting various research laboratories in the Soviet Union. 
This trip came about as the result of personal invitations issued by the Soviet 
Academy of Sciences to the three of us, and our sponsorship was obtained from 
the National Academy of Sciences, Washington, D.C. The invitations were 
specifically to tour research laboratories active in the field of mechanics. Since 
certain of these laboratories are located in universities, it was also possible to 
ascertain some features of their engineering educational system, particularly 
in the area of graduate-level education. 

During the 20-day period we visited the following establishments: 

Institute of Mechanics, Moscow. 

Institute of Construction, Tbilisi. 

Institute of Mathematics, Tbilisi. 

Institute of Structural Mechanics, Kiev. 

Leningrad Polytechnic Institute. 

Leningrad University. 

Stechloy Mathematical Institute, Moscow. 

Moscow State University. 

Central Scientific Research Institute for Structural Design, Moscow. 

With the exception of Moscow State University, the various research and 
educational centers listed are housed in old and rather poor structures, In 
fact, few counterpart institutions in the United States could be found in such 
poor physical plants. Evidently no building programs are planned for these 
institutions; funds for new buildings will be used to establish new laboratories 
in other cities in the Soviet Union. 

In sharp contrast to these decrepit buildings, the equipment in the labora- 
tories within the buildings is excellent. To cite a particular example, in the 
area of materials properties we saw many unique test machines that do not 
exist anywhere in the United States. These machines are used almost exclu- 
sively in research investigations. Laboratory equipment for both undergraduate 
and graduate student instruction far surpasses that to be found in even the 
better equipped American universities. 

It was apparent that the development of student demonstration apparatus is 
considered an important part of faculty endeavor, and no expense seems to be 
spared to provide excellent laboratory equipment for student use. Again, to be 
specific, many unique models to demonstrate various phenomena in nonlinear 
mechanics are in the laboratories of Leningrad University. This author does not 
know of any American university having such splendid demonstration apparatus. 


‘Dr. Nash is protveer of engineering mechanics at the University of Florida, and has 
reviously served on the faculties of the Illinois Institute of Techno ogy and Notre Dame. 

8 article appeared originally in Industrial Laboratories, published by Relyea Publishing 
Corp., Chicago, Ill., and is reprinted with their permission and that of the author. 
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The basic philosophy followed throughout the Soviet Union is that both funda, 
mental and applied research in all fields is to be carried out at so-called institutes 
These are laboratories, each organized to carry out investigations in 5 
areas of endeavor, and the laboratories do not have any connection with 
universities. However, it frequently happens that senior research men from 
the laboratories offer a course in their specialty at some nearby university, and jt 
is also common to find certain specialized courses on a graduate level 
offered at the institutes. The question of credit for these lectures does not arise 
since no formal credits are required for the attainment of graduate degreg, 
More will be said about this later. 

The rank of professor is bestowed upon outstanding members of researc, 
institutes. ‘The tenure system followed for these men, as well as for professors jp 
the universities, is of interest. Appointments to the rank of professor ary 
initially for a 5-year period, and at the conclusion of that period the individuals 
record is carefully reviewed. If he has been active in research investigations jp 
his field (in the case of those employed at institutes), or if he has suce 
combined teaching and research at a university, then he is appointed for another 
5-year period. This process continues throughout his life, with a new an 
thorough review every fifth year. There have been numerous occasions when g 
man’s appointment was not renewed at the end of one of these periods, Np 
permanent tenure appointments exist in the U.S.S.R. 

As is now rather well known, salaries of senior faculty members and research 
workers in the various institutes of the Soviet Union are extremely high in 
comparison to those of the semiskilled factory worker. Because of the highly 
anomalous currency situation existing there, direct comparisons of dollars with 
rubles are almost meaningless, so it is perhaps better to compare salaries of pro. 


fessional men with those of ordinary workers. The basic salary of a full po. 


fessor in the Soviet Union is approximately six times that of the factory worker, 
The more eminent professors are members of the Soviet Academy of Sciences and 
receive salaries approximately 30 times that of the factory worker. 

Furthermore, this basic sum is almost always supplemented with consul 
income from Soviet industries and from book royalties. Incidentally, the 
royalty system is of some interest. Authors of undergraduate books that present 
essentially no new material receive only a 2-percent royalty. Authors of grad 
uate-level books presenting new material receive royalties as high as 20 percent, 

Almost all of the scientists encountered during the course of the trip spoke 
some English, and the few who did not spoke either German or French. Almost 
everyone was able to read English, German, and French. In addition to the 
linguistic abilities of these people, excellent and rapid translation services ar 
available so that any Soviet scientist can quickly obtain a written translation 
of any paper published in almost any foreign language. 

The Institute of Scientific Information (Moscow) receives copies of all Ameri- 
ean, English, German, and French periodicals, translates the table of contents, 
writes brief abstracts of each paper, and within a month from the time of receipt 
of the periodical in the Soviety Union every scientist working in the field has 
the abstracts in his possession. Photocopies of desired papers may be quickly 
obtained upon request, and, if desired, a translation into Russian can be furnishei 
within another month. 

After rather extensive contact with many Soviety scientists, as well as exalt 
ination of curriculums at the several institutions listed above, we were forced to 
the conclusion that the recipient of a diploma received after 5 years of university 
work is at about the same level of accomplishment as a person who has just 
received an M.S. in America. In many cases the level lies between MS. ani 
Ph. D. 

The average age of the diploma recipient is 21 years. If the man has an out 
standing undergraduate record, he is permitted to continue in graduate school 
There are no formal course requirements for either of the two advanced degrees 
Usually, the student attends lectures and carries on self-study for approximately 
2 years at a university, then frequently obtains full-time employment at some 
research institute for at least a year. During this year he prepares a dissertt 
tion which must be an original piece of research suitable for publication in th 
better Soviet scientific journals. Upon acceptance of this dissertation he receive 
the degree of candidate. Actually, the degree is called candidate in the te 
nical sciences (in the case of engineers) or candidate in the physical sciencts 
(for those students in physics or mathematics). 

The mode of defense of the dissertation is of considerable interest. Sever#l 
months before the scheduled date of the examination, printed abstracts of the 
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tion are widely distributed to prominent scientists throughout the Soviet 
Union. Anyone who is interested may then obtain a photocopy of the entire 
dissertation and offer written comments to the professors constituting the stu- 
dents’ committee. All such questions and comments must be satisfactorily 
answered before defense of the dissertation is permitted. ; . 

The actual defense may be attended by any authorities in the man’s par- 
ticular field, and frequently 20 or 30 well-known people actively participate 
in the man’s final oral examination. Fortunately, we had ample opportunity 

examine a number of “candidate” dissertations in the field of mechanics, 
some at Moscow State University, some at Leningrad University. The quality 
and degree of originality of these investigations covered a rather wide range, 
with a few being approximately the same as a “good” American M.S. thesis, 
put with most being of the level of a “good” or even “excellent” Ph. D. disser- 
tation in the United States. ’ 

There is no question that almost all of them would be suitable for publica- 
tion in the better American scientific periodicals should they ever be submitted. 
It was said that, of all diploma recipients, approximately 25 percent eventually 
receive the degree of “candidate” in either the technical sciences or the physical- 
mathematical sciences. At least in the field of mechanics it may be said that 
the Soviet degree of “candidate” is roughly equivalent to the American Ph. D. 

The Soviet “doctorate” is a degree based upon the continued production of 
original high-level research. There are no formal course requirements, and 
doctoral candidates usually attend only a few formal lectures but devote much 
time to self-study. If a man has established a creditable reputation during 
the period when he was working on his “candidate” degree, he is permitted to 
work toward a “doctorate.” 

In almost all cases, doctoral candidates are employed full time in research 
laboratories (seldom in university teaching) where they are usually at the 
project leader level (if not higher). In this capacity the man continues to 
do original research and publish the results of his findings in the better Soviet 
journals. After an interval of approximately 7 to 9 years, with the publica- 
tion of approximately one paper per year, the man is ready to do his doctoral 
dissertation. 

Again, we were able to examine a number of such dissertations, and in every 
case the level of the work was at least as high as that of a “good” American 
Ph. D. dissertation and in many cases higher. The same system pertaining to 
defense of the dissertation applies to the doctoral degree as to the “candidate” 
degree. It is said that, of all men who receive “diplomas” in either the tech- 
nical or physical-mathematical sciences, about 3 percent eventually receive 
“doctorates.” 

It was apparent that the doctoral degree is granted only to men who are 
already established in their fields, such men frequently having had eight or ten 
papers published in the better literature. More important, the attitude of the 
man is considered, and it appears that the “doctorate” is granted only if there 
is every indication that the man intends to spend his entire career doing basic 
research in his field. Since the minimum age at which one can attain a “doc- 
torate” is about 35 years, it appears that the applicant’s professors could form 
a reliable estimate of his future progress prior to granting the degree. Evi- 
dently there are seldom, if ever, any cases where the holder of a “doctorate” is 
employed in industry. 

At the undergraduate level, students coming from families whose income is 
below a fixed level are automatically granted stipends to attend universities, 
and it appears that there is seldom, if ever, a student who is unable to receive 
a university education because of insufficient personal funds. All this provided, 
of course, that he has passed the extremely difficult college entrance exams. 
Contrary to certain statements that have recently appeared in the popular 
press, this students subsidy is not automatically granted to all students irre- 
spective of need. Sons and daughters of well-paid scientists and industrialists 
pay a rather high tuition. 

Some details of the undergraduate program in mathematics and mechanics 
at Moscow State University might be of interest. There are about 18,000 full- 
time day students enrolled in the university. Of these, approximately 2,000 
are enrolled in mathematics and mechanics, 800 of these 2,000 being in 
mechanics. 

The first 2 years for both mathematics and mechanics students are identical. 
Mechanics students during the third and fourth years study theoretical 
mechanics, applied mechanics (mostly nonlinear vibrations), theory of mecha- 
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nisms, theory of elasticity, theory of plates and shells, theory of plasticity, theory 
of creep, hydrodynamics, gas dynamics, aerodynamics, and wave dynamics (elas. 
tic and plastic wave propagation). 

The fifth year is devoted to some practice in industry as well as the wri 
of a thesis. An oral state exam must then be passed before the “diploma” jy 
granted. This exam is uniform throughout the Soviet Union. A student gets 
a second chance to take this exam if he fails the first time. Only rarely ig, 
third opportunity given. 

If the student chooses elasticity as his specialty, he must pass exams in 6 ot 
14 topics available in elasticity. These would include elasticity of anisotropic 
bodies, thermal stresses in structures, structural dynamics, and others. Hoy. 
ever, a general course in elasticity theory is required of all mechanics majorg 
pee graduates of the mechanics curriculum obtain employment in researc 

tutes. 

During the first 2 years these students also take courses in American, 
and French literature. In conversations with some of these students we were 
rather surprised at their familiarity with the classical literature in these |ap. 
guages. In many cases they had read these classics in the original language, 
not translations into Russian. Contemporary literature from these countries jg 
evidently omitted. Also, the first year program includes one course in Marx. 
Lenin philosophies. This is the only appearance of this type of material in the 
entire curriculum. 

Almost the same program is to be found at Leningrad University. Incidep. 
tally, engineering is never taught at the universities in the Soviet Union, but 
always at separate polytechnic institutes. Likewise, law and medicine are 
always found in institutes apart from the universities. 

To Americans, the number of women enrolled in the engineering and scientific 
schools is a considerable surprise. It is said that one of every three students 
enrolled in the engineering schools in the Soviet Union is a woman. For ex. 
ample, in the department of mathematics and mechanics at Moscow State Uni. 
versity 51 percent of the undergraduates are women. In the same department 
at Leningrad University, 52 percent are women. 

The research institutes we visited were staffed with many women investiga 
tors, most of them at the level of project leaders, not merely laboratory tech 
nicians. In a broader sense this is not surprising since there seems to be little, 
if any, difference between the work done by men and that carried out by women 
in the Soviet Union, even such fields as heavy construction and road building, 

After examining numerous research investigations in progress at the labora- 
tories, we did not find the highest level of basic research in the field of me 
chanics to be any better in the Soviet Union than in the United States. How. 
ever, the quantity of this high-level work in the Soviet Union is now between 
two and three times that in America, with the almost certain expectation that 
the Soviet endeavor will increase rapidly (as evidenced by the large number 
of students who are currently undergraduates and beginning graduate students) 
to such a point that within 5 to 10 years from now their efforts will perhaps be 
of the order of 10 times our present effort. Unfortunately, the current indica- 
tions are that our research effort during that period will increase only by a very 
modest amount. 


The Cuarrman. Mr. Fulton? 

Mr. Futon. May I thank the admiral for coming and for his plain 
speaking. In these days we do need plain speaking on Pada casng vital 
to our security and I agree with you, Admiral, that education is one 
r the a vital components of our security search in this particular 

ay and age. 

r. McDonoven. I want to thank the admiral also for his contri- 
bution. It is also stimulating and inspiring to hear your recommends 
tions along certain lines. 

Admiral Ricxover. I am only trying to do the best I can. I think 
you all realize that I have no ax to grind. 
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The CuarrMaNn. I think we all deeply appreciate your a rance 
here, Admiral. I think you are a and 
and we have been very happy to have you. 

Admiral Ricxover. Thank you, sir. 

The CHarrMAN. If there is no further business, the committee will 
recess until tomorrow morning at 10 o’clock. 

(Whereupon, at 11:55 a.m., the committee recessed to reconvene 
at 10 a.m., Tuesday, May 19, 1959.) 
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Hovst oF REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Tuesday, May 19, 1959. 
The committee met, pursuant to adjournment, at 10 a.m., Hon. Over- 
ton Brooks, chairman of the committee, gine 3 
The CHairMAN. The committee will please come to order. This 
morning we are privileged to have here before the committee Dr. 
Harry C. Kelly, Assistant Director for Scientific Personnel and Edu- 
cation of the National Science Foundation; Dr. Edward L. Haenisch, 
rogram head on institute programs; Dr. James S. Bethel, program 
me special projects in science and education; Dr. Arthur S. Roe, pro- 
gram head, course content improvement; Dr. Thomas D. Fontaine, 
program head, fellowships; Mr. Charles Ruttenberg, Assistant Gen- 
eral Counsel of the National Science Foundation. 
We have several prepared statements. There is a prepared state- 
ment of Dr. Harry C. Kelly, Assistant Director. 
Now, Dr. Kelly, do you want all of the personnel up here at the 
head table or are they all right as they are now ? 
Dr. Kextry. I would like to call them one at a time if that is all 
right with you, Mr. Brooks. 
e CHarrman. Very well, we will proceed then with your pre- 
pared statement, if it is all right with you. 


STATEMENT OF DR. HARRY C. KELLY, ASSISTANT DIRECTOR FOR 
SCIENTIFIC PERSONNEL AND EDUCATION, NATIONAL SCIENCE 
FOUNDATION 


Dr. Keniry. Mr. Chairman, our last opportunity to meet with you 
and to discuss some of the program activities of the Division of Scien- 
tific Personnel and Education was on May 5, 1959, when we presented 
information about our scientific manpower studies. We appreciate 
your invitation to return and discuss, generally, our programs for 
education in the sciences. 

Since these programs are somewhat complex, and directed toward 
the solution of problems which are far from simple, we have tried to 
organize our summarizations of information in such a way that we 
can cover as much ground as possible within a reasonable amount of 
time. With your permission, Mr. Chairman, I should like to propose 
the following procedure. 

T have a brief prepared statement covering such basic factors as 
our fiscal history and the general directions of growth of our programs, 
our force objectives, principles, and methods of approach, and the 
problems to which we have directed our program activities. 
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We have prepared a leaflet entitled “Organization and Pro 
of the Division of Scientific Personnel and Education of the Nation) 
Science Foundation,” which I believe we have previously distribute 
to your committee. 

he Cuarrman. I think so. 

Dr. Ketuy. In addition to this we have given you an organization 
chart. 

Page 1 of this leaflet contains a chart showing the organization of 
the Division and the general functions of each of the administrative 
units. It might be useful for each of the heads of these units, as shown 
on the chart, to make an informal presentation of the kinds of pro. 

rams which he administers. Following the chart are pages which 
ist the individual programs in each administrative unit. Since Mr, 
Mills presented information on the scientific manpower program on 
May 5, he has not planned to make an additional presentation at this 
time. Following these brief program presentations, I should like to 
make a brief summary, and to discuss something of our general plans 
for the future. We shall, of course, welcome questions and comments, 
If this approach is agreeable to you, Mr, Chairman, I shall proceed 
with my prepared statement. 


The legislative authority and directive upon which the National | 
Science Foundation’s programs for education in the sciences are based 


stemmed from long debate in the Congress about the need for a Fed. 
eral agency to be concerned specifically with problems of national 
concern related to the total scientific effort. As a result, the National 
Science Foundation was established under the “National Science 
Foundation Act of 1950.” 

In this legislation, the Congress wisely recognized the importane 
of maintaining an adequate supply of highly trained scientists an¢ 
engineers in order to make possible the level of basic research and 
igahaclagical development which the Nation would need, and made 
specific provision for the establishment of the Division of Scientific 
Personnel and Education. Let me emphasize the importance of recog- 
nizing the role of the training element in the overall equation of na- 
tional scientific strength. We can quickly build buildings, and we 
can provide equipment and facilities for research within a short 
period, but it is impossible to produce within a few months a new 

oup of well-trained scientists. Creative scientists must undergo 
ong and arduous training—and yet no amount of equipment, no sum 
of money however large can ever alone lead to a new discovery in sti- 
ence. Only trained intelligence can achieve this goal. Our basic 
research and our applied science alike therefore depend on the Na- 
tion’s training resources. As these are improved, so is our scientific 
potential improved; if our training stagnates or fails to receive due 
attention and support, our iventadt descent into the role of a second- 
class Nation—technologically—is assured. 

While we must at all time be aware of our needs of trained people 
in the applied fields of science, we must never lose sight of the fact 
that our technological society derives its strength in the last analysis 
from the findings of basic research. The Einsteins and Rutherfords 
and Maxwells of our culture represent one of our most important Ie 
sources. It is easy to confuse science and technology, for they am 
in a sense two faces of the same coin—and they are clearly interde 
pendent in many ways. Yet we are much too prone to focus out 
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attention on the spectacular things and on the things which come 
closer to our everyday lives—things, in short, which are usually 
characteristic of applied science or technology. The result is that we 
all too seldom realize that back of all of these developments there 
lies a vast and growing body of knowledge and activity properly 
known as science education, and it is to this element of our educational 

stem that we must look for continued superiority in world science 
and technology. f 

The fundamental problem to which we must direct our program 
activities is by no means a simple one; it is characterized by many 
variable factors whose effects frequently cannot be predicted. i 

Science is creative, and technology is inventive. Because of this 
creativeness and inventiveness, which we wish to encourage, and be- 
cause of changing economic and defense problems, it is always diffi- 
cult and sometimes impossible to make meaningful predictions of 
special needs for trained specialists in particular areas of pure or 

lied science. 
p. @ are certain, however, that our creative scientists and inventive 
engineers need a background of solid education in the basic bain. 
of science and mathematics—and we put great stress on the problem 
of excellence in this education by encouraging our leading scientific 
scholars and teachers in their attacks on the problem of finding better 
ways of teaching such basic principles. 

wd it takes from 4 to 10 years to train a physicist or a chemist, 
projections of specific needs for individuals trained in specific spe- 
cialties would have to be long range. Since we do not yet have ade- 
quate techniques for making accurate projections, we would be unwise 
to set up specific training goals to meet demands which must still be 
inthe realm of the unknown. 

Let me illustrate. There was no way of predicting in 1938 that 
within months a fundamental breakthrough in basic pee oe 
discovery of nuclear fission—would, within little more than 2 years, 
create the need for and the employment of thousands of specialists 
for work on the atomic bomb. No one could have anticipated or pro- 
vided for the training of specialists in this new area. We were able 
to carry through the Manhattan project only because we did have a 
sufficient number of basically scientists and engineers in 
related fields who were competent enough and adaptable enough so 
that, within a relatively short time, they were able to meet the de- 
mands which were placed upon them. 

Another example is radioastronomy. Three or four years ago, no 
one could have known what our present needs for specialists in this 
area would be. 

Since there is no clear understanding of the ways in which needs 
develop, nor any way of predicting accurately what they will be, it 
would: be unwise for us to set up categorized and stratified special pro- 
grams for training of specific numbers in such fields as high-tempera- 
ture ceramics, for example, and then rest assured that we had met 
our responsibilities. 

We must, on the other hand, provide a broad base of highly trained, 
creative scientists and engineers in all fields so that we will have a 
ready resource of talents and skills of many kinds which can be di- 
rected with little delay to suddenly emerging problems—no matter 
what they may be. Our programs for education in the sciences have 
been based upon this 


ams 
nal 
ited 
‘lon 
1 of 
tive 
wh 
Lich 
On 
this 
to 
lang 
nts, 
eed 
mal 
sed 
‘ed. | 
mal | 
mal | 
nce 
nce 
and 
and | 
ade 
tific 
we 
| 
new 
um 
sci- 
Na- | 
due 
nd- 
| 
fut 
ysis 
yrds 
Te: 
are 
rde- 
our 


432 SCIENTIFIC MANPOWER AND EDUCATION 


In the development of our programs, we have kept in mind certajp 
basic principles which we believe to be fundamental if we are to be 
able to accomplish our objectives. Some of these are as follows: 

(1) Science and technology grow from within. As is true in all 
of the fields of knowledge, science nurtures itself. Growth, if jt is 
real and productive, must spring from the vigor of science itself, }j 
must attract its own scholars, and inspire them to research throy 
its own challenges. We cannot stamp them out in innumerable copies 
of the same pattern, and stockpile them in a safe place for use when 
they are needed. 

2) Because of the nature of education in the sciences and becaysge 
of the traditional relationships between the Federal Government and 
the educational process, we recognize that our approaches must be 
on a cooperative basis with the educational and scientific communities 
Whatever improvement there may be in science education must orig- 
inate with and be accomplished by the scientists and educators them- 
selves. The Foundation sees its responsibilities, therefore, to be 
generally as follows: 

To assist in the identification of problems through the development 
and dissemination of information and the encouragement and sup 


of constructive thought and analysis by those in the scientific and | 


educational communities who are most competent to advise us; 

To support experimental and exploratory approaches to the solu- 
tion of these problems; and 

To support operating programs to the extent required in the na. 
tional interest in order to meet needs which otherwise are not being 
met. 

We recognize that no amount of money can substitute for the wis- 
dom of our scholars in helping to find solutions to the problems of 
science education, for their initiative in proposing activities directed 
toward their solution, and for sustained effort and support of mieas- 
ures which promise to help us to accomplish our objectives. 

Our general method of approach, therefore, has been to work as 
members, ourselves, of the educational and scientific communities— 
as a partner in an enterprise in which all of us have fundamental in- 
terests and responsibilities. 

As the result of 9 years of experience in the administration of the 
provisions of our act relating to education in the sciences, the follow- 
ing general problem areas have emerged as those requiring our most 
urgent attention. 

Ve are convinced that the basic problem is to find ways of main- 
taining and improving the quality of education in science, mathe- 
matics, and engineering, at all levels in the educational structure, 
especially during the years ahead when our schools and colleges will 
be faced with unprecedented problems. 

For several years many people have thought of the most pressing 
problem as being recruitment of students in science, mathematics, 
and engineering. Careful study of available information and the 
evaluation of apparent trends leads us to a considerable amount of 
caution in this respect. High school enrollments in science and 
mathematics are rising. Science, mathematics and engineering ¢- 
rollments in our colleges are also going up. These enrollments ar 
sure to continue to rise in the years ahead. In view of these facts, 
which result primarily from our increase in population, we mus 
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focus our attention on this eocea “How can we provide the neces- 
sary degree of excellence of instruction in science and engineering to 
all of the students who will be seeking it ?” 

The problem resolves itself into four basic parts: 

a The need for sufficient numbers of highly qualified teachers; 

2) The need for up-to-date subject-matter materials and teaching 
aids, so that science which is taught is in line with the current status 
of knowledge and theory ; 

(3) The need for support of graduate students and advanced 
scholars to develop our best talent to its highest potential; and 

(4) The need for support, encouragement, and strengthening of 
the motivation of the capable students who through their own choice 
have identified themselves with science and technology. 

The programs which are listed in the leaflet to which I have al- 
ready referred represent our efforts to help meet these needs. We do 
not presume to imply that there are not other problems, nor that the 
means that we have employed represent all of the best solutions, but 
we do feel that these programs are beginning to have a substantial 
impact and that we have made solid progress toward the accomplish- 
ment of our objectives and responsibilities. 

I should like to invite your attention to the chart on page 1 of the 
leaflet. Our program approaches toward solution of the problem 
areas which I have just enumerated are represented in the first four 
of the organizational units. With your permission, I should like to 
ask the heads of these units to speak briefly about the programs which 
they administer. 

irst, will be Dr. Edward L. Haenisch, head of the Institutes Sec- 
tion. The programs in this category are concerned primarily with 
the problem of supplemental training of teachers in the subject mat- 
ter of science, mathematics, and engineering. Dr. Haenisch will be 
followed by Dr. James S. Bethel, head, Special Projects in Science 
Education. This is our experimental unit, and the perenne here are 
concerned with finding new ways to attack the problems of teachers, 
of motivation, and of other elements in the complex process of science 
education. Next, will be Dr. Arthur S. Roe, head, Course Content 
Improvement Section, who is responsible for the administration of 
our rapidly growing programs for the improvement of subject mat- 
ter and the development of teaching aids. Finally, I should like to 
call upon Dr. Thomas D. Fontaine, head of the Fellowships Section. 
The programs of this Section are primarily directed toward making 
it possible for both research scholars and teachers to increase their 
scientific competence. 

I would like to observe, too, before I call on these gentlemen, Mr. 
Brooks, that most of these people are on leave from colleges and uni- 
versities and I would like to use this as an illustration of another meth- 
od of attack we have on the problem. We have enlisted the cooperation 
and advice of scientists and science teachers in the consideration of 
our science education problems and the development of programs for 
their solution. In addition we have appointed a number of special 
advisory committees and panels of various kinds to provide guidance 
and assistance in solving a wide variety of special problems. A large 
fraction of the members of our professional staff of the division are 
from the academic community and who are working with us on a 
leave-of-absence basis. 
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In these ways we believe that we have been able to maintain clog 
contact with the actual problems in science education and to develo 
realistic programs which have grown out of the experience and judg. 
ment of those who are most directly concerned. 

With your permission, then, Mr. Brooks, may I call on Dr. Edwanj 
Haenisch, head of our Institute Section. 

The CuarrMan. Mr. Miller. 

Mr. Miter. Before we get into this, may we have an opportunity 
for questioning Dr. Kelly ? 

The Cuarrman. Fine, if you care to. Whatever way the commit. 
tee wishes to proceed. Perhaps the best way would be to ask ques. 
tions of Dr. Kelly at this time. : 

Mr. Mutter. On page 7 you speak of science and mathematics and 
engineering enrollment in our colleges going on. Your prepared 
statement goes on to say, in view of these facts we must focus ou 
attention on these problems, but you made an interlineation here in 
which, as I got it, that this arises from an increase in our population, 
or words to that effect, which are not in the prepared text. Percentage. 
wise we are not making any gains as far as our population is concerned, 
We are getting more people, but on a percentage basis we are not 
increasing the number of scientists, if your interlineation is correct. 


Dr. Ketuy. Yes; this is right. I really tried to say there are two © 


arts of this manpower problem. One is the part we are in now. We 
fad a declining college enrollment from 1950 to 1954, during a period 
in which we had great need in the defense and industry the coun 
was building up, so there was an extreme shortage of scientists and 
engineers. 

ow the next phase is a different one and a more difficult one, I be. 

lieve. The problem there is compounded by numbers because college 
enrollments, high school enrollments are going up tremendously. 

Mr. Miter. Due to increase in population. 

Dr. Ketty. That is right. 

Mr. Mitte. You are not getting proportionately any more people, 
are you, in high schools and colleges than you have had in the past! 

Dr. Ketuiy. Yes; there is an increasing percentage of students who 
are taking science and mathematics in high school, an increasing per- 
centage in colleges and universities, but the problem we worry about 
is not solely the problem of getting people to take these courses or 
to enter our colleges and universities, it is the problem of teaching them 
Sepsetning when they get there. This is what I was trying to em- 
phasize. 

Mr. Mitier. Well, I can appreciate the value of that, keeping the 
standard high, because a lot of half-baked people are not going to 
do us much good, are they ? 

Dr. Keir. No; that is the point I was trying to make, that num- 
bers would make the problem of quality more difficult. 

Mr. Hecuter. Will the gentleman yield at that point? 

Mr. Muuer. Yes; I yield to Dr. Hechler. 

Mr. Hecuuer. I wonder, Dr. Kelly, if you could provide more pre- 
cisely for the record the kind of information that my colleague 
been trying to elicit here on the percentage of students in science and 
mathematics and the extent to which this is an actual rise or the extent 
to which this only reflects an increase in population. 
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Dr. Ketty. Surely. 

Mr. Hecuter. Thank you. 

Dr. Ketty. Do you want that now or later? 
Mr. Hecuter. No; for the record. 


Dr. Keuty. All right. 
(The information requested is as follows :) 


GrowTH IN ScIENCE, MATHEMATICS, AND ENGINEERING ENROLLMENTS 


The following data illustrate the general and consistent growth in enrollments 
in science, mathematics, and engineering, and support the inclination of the 
National Science Foundation to view quality of instruction as being a more 
urgent problem than recruitment of additional students. 


(1) GROWTH IN PERCENTAGE OF MEMBERS OF HIGH-SCHOOL-AGE GROUP WHO STUDY 
SCIENCE AND MATHEMATICS 


In 1890, less than 2 percent of youth of high-school age (14-17 years) studied 
algebra; in 1957, nearly one out of every four youths in this age group studied 
algebra. In 1890, only 0.4 percent of youths of high-school age studied chemistry ; 
in 1957, 6.2 percent of the members of this age group studied chemistry. Simi- 
larly, enrollment in physics increased from 0.9 percent of those in the age group 
14-17 years in 1890 to 3.6 percent in 1957. 


Growth in percentage of youth in age group 14 to 17 years who study high-school 
algebra, chemistry, and physics, academic years 1890 to 1957 


Population Percentage of age group enrolled in— 
Academic year 14 to 17 years 
of age 

Algebra Chemistry Physics 
5, 355, 000 1.7 0.4 0.9 
8, 261, 000 10.5 1.9 2.3 
8, 574, 000 16.8 4.8 3.4 
9, 536, 000 23.5 6.2 3.6 


Source: National Science Foundation, based on data from U.S. Office of Education and U.S. Bureau of the 
Census. 


(2) GROWTH IN ENROLLMENT IN (PUBLIC) HIGH SCHOOL SCIENCE AND MATHEMATICS 
AS COMPARED WITH GROWTH IN TOTAL (PUBLIC) HIGH SCHOOL ENROLLMENT 


According to a study by the U.S. Office of Education (Offerings and Enroll- 
ments in Science and Mathematics in Public High Schools, 1956) enrollments 
in science and mathematics grew more rapidly than did total enrollments in pub 
lic high schools between the academic years 1948-49 and 1956-57. Whereas 
total enrollments in grades 9 to 12 increased during this period by 29 percent, 
science enrollments in these grades increased by 38.1 percent and mathematics 
enrollments increased by 48.8 percent. 


(83) GROWTH IN ENGINEERING ENROLLMENTS (FRESHMAN) 


Engineering enrollments increased each year between 1950-57, from approxi- 
mately 42,000 to 79,000 during this 8-year period. There was a slight drop (to 
70,000) in 1958. This drop has not yet been explained, but it is not necessarily 
an indication of loss of “effectives.” 


FRESHMAN (FIRST YEAR) ENGINEERING ENROLLMENT, FALL 1949 TO FALL 1958 


Year Number Year Number 
1949. 41, 863 | 1954__ L- 65, 505 
1950 34, 299 | 1955________ 72, 825 
1951 39, 571 | 1956 77, 738 
1952 51, 631 | 1957 78, 757 
1953 60, 478 | 1958_____ 70, 029 


Source: U.S, Office of Education. 
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(4) GROWTH IN BACHELOR’S DEGREES IN SCIENCE AND ENGINEERING 


The following table shows the general growth (with fluctuations régy} 
from dislocations caused by World War II) in bachelor’s degrees granted in 
science and engineering between 1920 and 1958: 


Bachelor’s degrees in all fields and in science and engineering, 1920-58 


All fields | Science and | Percen 

Year (thousands) | enginee ence i 

(thousands) engineering 
on 122 25 
i 434 109 % 


Source: U.S. Office of Education, National Science Foundation. 


(5) GROWTH IN DOCTORATES IN SCIENCE AND ENGINEERING 


A pattern quite similar to that for bachelor’s degrees in science and engineering 


but for doctorates is seen in the following table: 


Doctorates in all fields, and in science and engineering: 1920-58 


All fields Science and Percent 

Year (thousands) | engineering | science and 

(thousands) | engineering 


Source: National Research Council, U.S. Office of Education, National Science Foundation, 


The Cuarrman. Thank you very much, Doctor. 

Now we will proceed. 

Mr. Fuuron. Mr. Riehlman, did you have a question ? 

Mr. Rreniman. No, I have no question. 

Mr. Anruso. May [ask one or two questions ? 

The CuatrMan. Surely. 

Mr. Anrvso. Dr. Kelly , do you believe we now have enough sciet- 
tists with creative minds and imagination to match the Russians m 
space research ? 

Dr. Ketiy. I would say the problem is partly that and partly meet, 
ing the great world populations which are developing, the problemsot 
food, clothing and shelter, the problems of new sources of energy t 
meet the world population, and I would say that we cannot be com 
placent that we have enough; that we need a greater number of creative 
scientists, high-quality scientists, high-quality teachers of science. 
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Mr. Anruso. Well, do you believe that we have enough to match 
that which the Russians now have, that is my question. 

Dr. Kewxy. I hesitate in answering this because the objectives of the 
Russians are so much different from ours that I would say we should 
make every effort we can to increase the total number of qualified 
inventive, creative scientists and engineers in this country. We do not 
have enough for our needs in this country at the present time. 

Mr, Anruso. Those scientists that we do have, do you believe that 
they have the creative ability and the imagination to do the job 
assigned to them ? 

Dr. Ketty. Yes, indeed, the numbers we have now, and we would 
like to have more of that kind. 

Mr. Anruso. More of that kind ? 

Dr. Ketiy. Yes, sir. 

Mr. Anruso. Do you believe that we now have the mechanism and 
the facilities and the resource of talent that you mentioned to finally 
get ahead of the Russians in this field ? 

Dr. Ketiy. Yes, sir. I believe that if we give our young people an 
opportunity to taste the intellectual career challenges and opportuni- 
ties in science and engineering and give them an qeportans of learn- 
ing when they do get into our high schools and colleges and universi- 
ties, that we will be able to meet the future. 

Mr. Anruso. One final question. Do you believe that we should 
reevaluate the services of scientists and teachers and raise the salaries 
paid to them so as to bring them to the respected position in the com- 
munity which their knowledge and importance to our national security 
warrants 

Dr. Kexxy. I believe that anything we can do to raise the prestige 
and scholarship level of the teachers in this country, will be for the 
strength of this country. 

Mr. Anruso. That is something we should do right away. 

Dr. Keity. All of us; yes. 

Mr. Anruso. Reevaluate the situation and pay these people in ac- 
cordance with the knowledge which they possess, their importance in 
the community, and salary 6 the importance of our national security. 

Dr. Ketiy. Yes, sir. 

Mr. Anruso. I yield to my friend. 

Mr. Mirier. Well, I asked the gentleman to yield because—is there 
not another side to this coin? Presently, because we are concerned 
with what Russia is doing, we talk a great deal and try to evaluate 
everything with respect to this race with Russia—but I am conscious 
of a little clip sheet that the University of California gets out that 
comes over my desk and I saw just a little article in it the other day 
where some professor out there had come forth with a very startling 
story showing how we have tied our agriculture to gasoline, to petro- 
leum products, in getting tractors and even to using airplanes to spray 
our crops—all of this sort of thing. But he adds that there is not an 
unlimited supply of gasoline or petroleum products in the world and 
that it was time that perhaps we begin to think of some new source of 
power that we can use on the farm. 

This makes sense because, although we can talk about the reserves 
of fuel oil in the world, the reserves of fuel oil in the world are not 
going to last indefinitely. We are doing a pretty good job of trying 
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to find out where they are, but sooner or later science has got to come 
with that answer, has it not, or this country or the world will 
back to where it once was. Is that not also one of the big reasons thy 
we need scientists, to begin to lay the foundations for the prograng 
that will have to solve and replace those things that we look upon 
common today ? 

Dr. Ketxy. Yes, sir; I heartily agree with you that one of the prob. 
lems we have in the future is the exploration and discovery of ney 
sources of energy, new sources of energy from the nucleus of the atom, 
from the sun, for example. 

Mr. Mitier. Well, not only energy, but we have to develop some ney 
sources of food. 

Dr. Ketiy. Yes, sir. 

Mr. Mier. We have not got the maximum out of the ocean anj 
other places. Science has got to lead the way. 

Dr. Ketuy. Yes, transferring some of the sun’s energy into fooj 
energy in a more efficient process would also illustrate your point 

Mr. Dapparto. When Mr. Anfuso asked you about raising the sal. 
ries of science teachers so they could have better standing in th 
community, you responded by saying that you thought the salarig 


of teachers ought to be raised and that their position in the community | 


ought to be improved. 

Now as I understand your answer, although it was not responsive 
you included in that all teachers, did you not? 

Dr. Ketry. Yes, sir. I am glad you corrected this. I think fo 
our survival we must increase our respect and give encouragement ty 
all the intellectual resources of our people. 

Mr. Dapparro. And although throughout your whole statement hen 
you are talking about the improvement of science and the traini 
program and the opportunities for our people in the future tok 
educated in these fields, you are not eliminating, are you, similar prog. 
ress in all of the fields of education and all of the social studies as well! 

Dr. Ketty. Thank you. This is right. We are the National Sc. 
ence Foundation and are limited to the support of these areas I spoke 
about, but I heartily agree with you, this support must be given inal 
of the liberal arts. 

Mr. Dapparto. It does not do us much good, does it, if we were to 
aim only at breakthroughs in the field of science and not keep our: 
selves apace of the situation and keep our social progress to the point 
where it can keep up with these breakthroughs ? 

Dr. Ketuy. Yes, sir. 

Mr. Dappario. We must keep our educational program and the 
intellectual progress of this country apace in all fields. 

Dr. Ketry. Yes, sir, I heartily agree with you. Technology ist 
means to an end and science is part of this means and science Is als 

art of the liberal arts, but I must heartily agree with you that what 
am talking about is only a limited area, that we need this same kin 
of effort in all fields of knowledge. 

Mr. Dapparro. The reason I stress this is because constantly in thee 
discussions we talk about science and the improvement of the traini 
program and more grants in this field. Yet I am sure that it is a0 
your intention to confine it to that field, and I bring it out only ® 
cause I think that somewhere in these statements there should be 
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darification of this. Then people realize that although you are try- 
ing to make ne pee in this field, you still feel that the other fields of 
education should not be diminished as a result of this great effort— 
that the effort ought to be all of the way down the line. 

Dr. Ketty. I do ae your bringing this out. We hope what 
we do in science, mathematics, and engineering will spur the other 
fields on and give encouragement, not discouragement. 

Mr. Dapparto. Thank you. 

The CuarrMANn. Any further questions? Mr. Fulton. 

Mr. Fouron. I think the problem comes up on the competition 
between industry and the colleges and universities for these teachers. 
For example, a young man with a Ph. D. in mathematics or physics 
can get over double in industry what he could in an average college, 
can he not? 

Dr. Ketxy. In some cases I know this is true. 

Mr. Futron. I would say in most cases it is true, wouldn’t you? 

Dr. Ketiy. Well, I am not sure that the figure is double. It is 
greater; on the average, this difference is probably around 50 percent. 

Mr. Fuiron. Well, it is much greater. 

Dr. Yes. 

Mr. Fuuton. Then, for oe on the number of professors in 
the country, on the National Education Association report there is 
only 1 percent of the professors get $13,000 a year and one out of a 
thousand get $18,000 a year, is that not right ? 

Dr. Ketuy. I would like to ask Mr. Mills. Do you have those 

res? 
te Mitts. I do not have them here. But this would not sound 
unreasonable. 

Mr. Funton. Actually, on those figures again, on the national edu- 
cation report, in the average private college, small liberal arts col- 
lege, the average teacher there gets under $5,000 a year, which is less 
than our steelworkers get in Pittsburgh. Is that not right? In addi- 
tion to that the average all over the country, even including the big 
universities, the higher-priced professors and the professors that have 
been there many years, that is only $6,015 a year, is that not correct? 

Dr. Ketxty. I would say that is about right. 

Mr. Fouron. Now if you look at the colleges themselves you say 
there is going to be a bigger enrollment in the next 10 years. How 
much bigger? 

Dr. Kety. It is likely to double in the next 10 years. 

Mr. Fuuron. The peculiar thing about it is you are going to have 
double the number of dumb ones, the dullards, too. So you will have 
a of dumb ones if you continue with the programs, 

r. Kenty. This is what we are hoping will not be, that we will 
increase the proportion of the more promising students. 

Mr. Foxton. I am just pointing out some of the reversals of these 
things that come to mind. What are you going to do with the less- 
than-average student; will they bog the whole thing down because 

ou will have a lot more of them and you will possibly have much 

ess proportionately of the very good ones? 

Dr. Kerry. Well, it does not have to be this way. I should say also 
that we should render under Caesar the headaches that are Caesar’s. 

Ve take as a responsibility of the universities and colleges the selec- 
tion of students. We hope that it will be the responsibility of the 
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whole Nation, the community, the industry, to see to it that it ig jy 
everyone’s interest to increase the salaries of our teachers, because oy 
greatest resource is in our young people. We must get this story 
across, but our role I think is to point this out wherever we can—ths 
responsibility of salaries—and to give encouragement where we ea 
to increasing the quality. As we will relate to you today, we would 
like to outline the things that we are doing, for instance, in imppoy. 
ing the quality of teaching by giving teachers an opportunity to 
back to a university to increase their scholarship. This is the king 
of thing which we think as a Federal agency we can do. 

Mr. Fuxron. I am interested in developing the proper incentive 
for teachers of all grades and when Beardsley Ruml says in the pag 
50 years industrial wages of workers have gone up 163 percent and 
the wages of the university and college professors have really gone 
down in purchasing power and those of the city and municipal-type 
schools of the intermediate grades have actually gone up 60 t 
in purchasing power, under those cireumstances, why wouldn’t the 
average young man of ability think that teaching was pretty much, 
dead end unless he wanted he a missionary type? 

Dr. Ketxiy. I must agree with you that it takes a good deal of 


missionary to be a teacher today, especially at these low salaries—ye | 


will mention this later on. 


One of the things we can do is to give a fair fraction of these teach. | 


ers an opportunity to go back to colleges and universities duri 
their free summer periods for scholarly work so that they will not 
have to supplement their salaries by working in corner gas stations 
or something unrelated to their teaching activities. 

Mr. Futron. On the programs that the National Science Founda. 
tion might have with the colleges and universities or that NASA 
might have with the universities, is there any possibility of ow 
earmarking a certain percentage of those funds to go into the pay, 
a reasonable scale, of the people of a scientific nature, mathematic 
and physics, in these colleges ? 

For example, could this committee by some kind of a program ani 
the earmarking of funds set up in the scientific budget of the Govem- 
ment some portion which would go in as an incentive to these people 
working on Government research projects? They are talking about 
it on buildings, that we put 5 percent aside for decorations. Mayhe 
we should put a certain percentage aside for developing incentive 
in the teaching profession at the high school and university level or 
at the foundation level. What do you think of that? 

Dr. Ketuy. Well, I would like to think about that longer. 

Mr. Fuuron. Put it in the record later. That is all. 

Dr. Ketxy. I would like to comment though, in the usual research 

nt—— 
wa Fuuton. I would rather have you put it in the record later 
and let us not take time on it now. 

Dr. Ketxiy. All right, I appreciate that. 

(The information is as follows :) 


SALARY PROBLEM 


While it is generally agreed that the future numbers and quality of o 
teachers of science, mathematics, and engineering will depend to a large 
upon whether or not salaries are made commensurate with the services ail 
skills required, the problem of how to accomplish this is highly complex. The 
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degree of responsibility and possible ways for accomplishment of salary sup- 

mentation by the National Science Foundation have been studied for a 
umber of years. On balance, it would appear to be highly undesirable for the 
Foundation to provide funds to either States or school districts, or to institu- 
tions of higher education, for the express purpose of raising the salaries of 
science and mathematics teachers. Apart from the difficult problem of Federal 
control and influence which would have to be dealt with, would be the additional 

oblem raised by the establishment of differential salary scales for teachers in 
Pritical subjects. Since we believe that science education at the school level, 
and to a major extent even at the college level, is a part of liberal arts edu- 
cation, and since we believe that our preoccupation with science and technology 
must not be allowed to distort our values to the extent that other essential fields 
of learning are placed in an inferior position, we cannot support the idea of 
providing salary increases to science teachers unless there is the possibility of 
increases 01 an across-the-board basis for all teachers. 

Indirectly, many of the programs of the National Science Foundation for 
supplemental training of teachers have operated in the direction of supplemen- 
tation of income through the payment of stipends and allowances to enable 
teachers to participate in programs to increase their competence as teachers. 
Not only do these programs provide some financial relief to the teachers who 
participate, but they also serve to supplement the professional incomes of 
the members of the college and university faculties who administer and teach 
in the institutes and similar programs. 

The Cuatrman. Mr. Roush. 

Mr. Rous. You did not agree with Mr. Fulton’s statement that we 
will double the number of dumb ones and dullards who will be enter- 
ing college within the next 10 years, did you? 

r. Ketiy. No, I hoped that would not bethecase, _ 

Mr. Rovusu. I certainly did not agree with it because it seems to me 
the reason we are going to increase is partially due to the fact that 
our population is increasing and also due to the fact that there is an 
increased interest on the part of capable students and that our colleges 
and universities will continue to conduct their testing programs and 
weed the dullards and the dumb ones out. I did not agree with that. 

Ihave a question however, that was just a comment. 

Mr. Fuuron. Would the gentleman yield ? 

Mr. Rousu. Yes, I will yield. 

Mr. Forron. If you project the same program you are going to run 
into that fact. 

Mr. Rousu. Well, I am not prepared to say that we have a program 
which is producing dullards and dumb ones. I think our program ean 
be and should be improved, but you are starting out with the premise 
that we are producing them now and I do not believe we are now. 

Mr. Fuuron. I think the great percentage of them are, in the scien- 
tific stratosphere—— 

Mr. Rousu. Well, it can be improved. _ 

The Cuarrman. Would the gentleman yield ? 

Mr. Rousu. Yes. 

The Cuamman. It would seem to me—I would like Dr. Kelly’s 
ideas on this—as you increase your standards and requirements for 
scientific work, which we are interested in, as you do that in school, 
increase the standards, you will automatically take care of the prob- 
lem of those who are not able to meet those standards, in other words, 
the dullards. Those will automatically be eliminated and there will 


be no arbitrary elimination but it will be self-elimination, is that 
not right ? 
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Dr. Ketuy. Yes; I agree with Mr. Roush that because of the-jp. 
creasing population there will be greater competition and the chanegs 
are that the quality will go up and not down. 

Mr. Fuuron. Would you yield on that point, Mr. Roush? 

Mr. Rousu. Yes. 

Mr. Futon. You see the question comes up, in 10 years the popula. 
tion of the country of course is not going to double, and therefore jf 
you are going ts double the college enrollment in 10 years, obviously 
you are going to have to move down and take more students in. Now 
unless you are selective you are going to increase the proportion of the 
dullards, and so my point is that if you are going to increase the 
enrollment of the colleges and the universities of this country } 
double within 10 years, we should have a program that is highly selec. 
tive to see that we get other than just the proportionate increase which 
will increase the dullards. 

Mr. Anruso. That is the point the chairman made, I think. 

Mr. Rousu. I still have one question, Mr. Chairman. 

The Cuarman. Proceed, sir. 

Mr. Rousu. Dr. Kelly, I guess I am defending the colleges and uni. 
versities because I am on the board of trustees of a small school. 

My apy was this: Do you make any distinction in your pro, 
as tot 


e help which is given to, say, a State school and the small de. | 


nominational school or the privately endowed school ? 

Dr. Ketty. No, sir; we do not. We will review for you later the 
method of selection of proposals. Proposals come to us from an 
college or university in the United States. They are judged on ment 
by people from colleges and universities and no distinction is made, 

Mr. Rovusu. All right, sir; that is all, Mr. Chairman. 

Mr. Moetter. Mr. Chairman, may I ask a question ? 

The Cuatmrman. Mr. Moeller. 

Mr. Moetier. Do you have any way of determining whether there 
was a breakdown in teacher production as to the better and lesser quali- 
fied teachers? For example, could you say that possibly from 1925 to 
1940 we produced some excellent teachers, and particularly in the field 
of science, and then let us say from possibly 1940 to maybe 1950 we 
perenne a lesser quality of teachers; is there any truth in sucha 

in 

Dr. Ketiy. Yes, sir; we have some statistical information which 
would back that up. It may not be a 1-to-1 correspondence, but fewer 
of our college teachers today, for instance, have a Ph. D. degree than 
they had back in the 1930 period. We have information of this nature. 

Mr. Moertzer. Now, my question is this: I happened to be doing 
some work during the time that a good number of men—and I ho 
this does not involve any of you people—were going to school under 
the GI bill, and a lot of them, it seems, had no business inside college 
classrooms. But it was offered to them, they took advantage of it, and 
some of them became teachers. Possibly some of our schools have had 
to suffer from this type of teacher. 

Is there any truth to this? 

Dr. Keiiy. Except that I do not know the GI part, we have not 
looked into that, but we do have information which backs up your com- 
ment that some of our teachers are very poorly prepared in the 
sciences, mathematics, and engineering. We are so convinced of this 
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that we have almost half of our money in this division directed toward 
‘mproving the subject matter knowledge of these teachers. 

Ar. Moguer. This was a concern of mine when I saw it and I just 
wondered if we were reaching any of the fruits now. 

Dr. Ketty. It is a real concern of ours, 

Mr. Moztzer. That is all, Mr. Chairman. 

The Cuarrman. Any further questions? If not, we thank you very 
much, Dr. Kelly. 

Now, Dr. Haenisch—— 

Dr. Ketty. May I say a word about him first, Mr. Chairman? 

The CuairMAN. Yes; would you give us his background, training, 
education, and experience, and ability. 

Dr. Ketiy. Dr. Haenisch is on leave of absence from his position as 
chairman of the chemistry department at Wabash College, and Mr. 
Rousch will probably appreciate this. He is a physical chemist who 
received his training at the University of Chicago. He has been active 
in many educational activities of the American Chemical Society, and 
before he came with us, directed several of the Foundation projects. 
He got his Ph. D. and bachelor’s degree at the University of Chicago. 
Mr. Haenisch. 

Dr. Harntscu. Thank you, Dr. Kelly. 

The CuamrMaNn. Doctor, do you have a prepared statement? You 


- do have a memorandum here. You can proceed as you prefer. 


Dr. Hazntscu. We have no prepared statement. We wish to refer 
tosome charts and other things as we go along. 
The CuarMan. Fine. 


STATEMENT OF DR. EDWARD L. HAENISCH, PROGRAM HEAD ON 
INSTITUTE PROGRAMS, NATIONAL SCIENCE FOUNDATION 


Dr. Harniscu. From its very early studies of ways to improve 
education in the sciences, mathematics, and engineering, the staff 
became aware of some of the things already mentioned here this 
morning. First, that as far as the teachers go, many of them had 
their training long ago; many of them had inadequate subject-matter 
backgrounds for what they were teaching; in fact, there were some 
high school teachers teaching courses in which they had no college- 
level subject-matter training. Just as important was the inadequate 
type of training available to them in the summer. There were very 

ew specially designed courses for teachers in service, and most of 
the courses that were available providing the necessary graduate 
credit for professional advancement. were in the field of education 
rather than in the sciences, mathematics, and engineering. 

The Foundation then devised one of its well-accepted programs— 
summer institutes. These summer institutes were planned first of 
all to include courses designed particularly for the teachers, aimed at 
refreshing the fundamentals in the sciences, and presenting the newer 
developments. They were designed to give them opportunities to 
meet and hear outstanding practicing research scientists, and finally 
the opportunities to live and eat together asa group, having free inter- 

ge for a period of a number of weeks on their mutual problems. 

Today, one of our summer institute programs would last on the 
average of 7 weeks and involve about 50 teachers. The teachers re- 
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ceive a stipend of $75 a week plus a dependency allowance of Up ty 
four times $15 a week. From this they pay their room and 
and obtain also, as Dr. Kelly mentioned earlier, partial compensatig, 
for not having regular summer employment. Their travel ig pgjj 
up to a certain limit. They do not pay tuition or fees. This ig doy 
by the Foundation to the sponsoring universities and we also reimbiny 
them for the additional costs of arranging these special courseg ani 
bringing in visiting lecturers. 

I thought that 1t might make the example of a summer institu, 
more important and clear if I would take a particular case for ney 
summer. We have accepted and granted support to Claremont gl. 
lege, in Claremont, Calif., for a summer institute in 1959 whoy 
theme is the progress and horizons of biology. Greater emphasis 
will be placed on the latest methods and findings in biology an! 
related fields than on instructional materials and techniques, per 
The institute is ria wre planned to meet the particular needs of 
teachers in the middle years of their careers. Some younger teacher, 
however, will be included. 

And this I quote from their proposal : 

Rather than organizing courses to be given by full-time staff memben 
a series of topics important to biologists will be discussed by a successin 


of competent visiting scientists through the 6-week period. All of the instituy 
members will attend the same lectures, participate in the discussions to folloy, 


This is a A one daily schedule: lectures in the morning, with, 
midmorning break; small discussions in the afternoon followed 
meetings with the visiting lecturers to answer questions not settled; 
evening lecture meetings. The visiting lecturers will live in th 
dormitories with the participants so they are there to take par 
in the informal “bull sessions” and discussions. Lecturers are com 
ing from such places as the California Institute of Technology, Po 
mona College, the Argonne Cancer Research Hospital, Scripps h- 
stitute of Oceanography, and the University of California. They 
are carrying out the ideas we have suggested in running a summe 
institute program. 

The summer institute program has had a phenomenal growth. I 
started in 1953 with 2 institutes for college teachers, grew in 19% 
to 25. In 1958, 126, and we have in this chart over here in th 
corner the summer program as it will be for 1959. You may no 
be able to observe that dire are 382 of these summer programs quite 
well distributed over the areas of the country. The Pp r 
grams are still for high school teachers, for college and hi sch 
teachers, and college teachers, but we are experimenting this 
ing summer with some newer things such as some institutes for ee 
mentary school personnel, studying the growing importance of train- 
ing in science and mathematics at that level. We are having some 
shorter summer conferences for college teachers to bring them 
to date in specialized fields and we are starting a program with the 
teachers at the technical institute level or concerned with the ted 
nical curriculums in junior colleges. 

This map will show that we have achieved a fairly reasonable get | 
graphic distribution and there are programs in all of the 50 State 
and in the Commonwealth of Puerto Rico. ; 

Mr. Mrizer. The big red numbers indicate the number of institute 
that will be held in those areas? 
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Dr. Harniscu. The number of programs in the areas is outlined in 


Now the Foundation decided that summer programs were not the 
only answers to training and in 1956 started a program of academic 
year institutes. This was a program whereby a high school teacher 
would obtain a leave of absence, go back to a university or college 
for a full year and probably the following summer and in many 
cases would be able to earn a master’s degree in the teaching of science 
or mathematics. 

Mr. Hecuter. May I interrupt at that point, Mr. Chairman? 

The CHairMAN. Mr. Hechler. 

Mr. Hecuter. In those States where you do not have academic year 
institutes, is it possible for teachers in those States to go to some 


of those centers in other States? 


Dr. Harniscu. These programs are open on a nationwide basis 
and we accept no proposal that limits it to teachers of a given State. 

Mr. Dapparto. Would the gentleman yield. You have said that 
the academic year programs will lead to master’s degrees. Don’t 
you also lead to master’s degrees through your other summer pro- 
grams? If they can tie enough of those together can’t they get credit 
toward a degree? 

Dr. Harniscu. This is correct. We are attempting to establish 
a series of summer institutes that would follow one on the other, 
but we have not yet been able to grant what we call multiple-year 
financing to these people and we have to finance them from one 
summer to another. 

Mr. Dapparto. But on that basis—— . 

Dr. Haeniscu. Yes, and through the whole program of institutes 
it is quite possible. ’ 

Mr. Dapparto. Even though you finance it from year to year, is 
it not so that these people do get credit toward a master’s degree by 
attending and if, later on, this financial program falls down, they can 
achieve a master’s de on their own ? 

Dr. Hagniscu. That is right, and there is a further program that 
Dr. Fontaine will mention later in fellowships whereby they can inde- 

ndently apply and get support for themselves on an individual 
fase to attend courses in schools that we may not be supporting. | 

Mr. Hecuter. Thank you. 

Mr. Fuuron. Would you yield there? 

Mr, Dappartio. Yes. 

The Cmatrman. Mr. Fulton. 

Mr. Futron. When you look at the map there appear to be obvious 
holes where there are no institutes proposed. 

For example, hearing my friend, Dr. Hechler, speak, I was very 
glad to hear that West Virpinis can come up to Penns lvania, where 
we have two, or in Ohio. But in the District of Columbia, Maryland, 
and Delaware there appear to be none in that whole area, clear out to 
Kentucky and Tennessee, nor do there appear to be any in Florida. 
And if you go to the West, you find there is none in Nevada or northern 
California, and then in the whole interior of Washington, Oregon, 
Idaho, Montana, and Wyoming there is only one. 

The Cuarrman. None in South Carolina and none in Arkansas. 
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Mr. Fuuron. Why is that? Is it lack of funds or lack of interest 
the local State governments? Is it lack of interest in the teachers, 
themselves, who might participate? | 

What is the reason for the complete blank places where there ig ng | 
one proposed academic year institute in 1959, in those large ary 
where there is considerable population, and I might add, in thee Wes, 
vast distances ? 

Dr. Hagniscu. Well, I think the answer to this situation is rathe 
complex. This, first of all, is our smallest program. We don’t wan 
to sabotage the teaching program by taking away from the school 


too many of the teachers. We would rather have the teachers | 


in the summer or in our inservice program. 

Another answer is the total number of persons provided with this 
program during the year is only 1,500 compared to some 17,000 iy 
the summertime. 

The other answer is one that Dr. Kelly has given, the great emphasi 
of the Foundation on the quality of proposals, and these are the pro- 
posals rated highest by the paneliats brought in to study this program, 

This is in fact about the number that we could support with the 
funds available. 

I don’t know whether you want to add anything to that, Dr. Kelly, 

Dr. Ketiy. Well, one other answer I would like to add is that we 
are trying to encourage the colleges and universities to set up special 
subject matter programs specially designed for high school teachers 
in science and mathematics. This is a program which is now already 
being supplemented, and we hope will be supplemented later to a 
even greater degree. But after the schools are encouraged to pay 
attention to the problem of training high school teachers in scieng 
and mathematics, they will want to do this on their own, and ow 
method of support, perhaps, should be more in the fellowship type of 
support rather than the institute type of support. But these areas an 
not uncovered in our program. 

Mr. Futon. Yes, but if you will look at the distribution of you 

ints on the map, the illustration you have there, you find the Nev 

ngland States, the Middle Atlantic and the Central States have the 
greatest pam of institutes. When you look beyond the Mis | 
sissippi River to the Far West, there is very little proportionately 
planned, nor in the Deep South, where there are only four institutes 
planned for 1959-60. 

Then if you look at a State like Mississippi, where there is probably 
the greatest need of any in the country, we find a complete blank. 

The CuHamrman. Why is New England limited to only one areal 

Mr. Dapparto. People in Connecticut like to travel to Rhode Island 
and Massachusetts. 

The Cuarrman, Isthat your answer? 

Dr. Ketiy. Well, I would prefer that we look at the overall support 
if we are going to look at geography, and I think we should compar 
this with the support in summer institutes and in inservice institute 
aswell. This, I think—— 

Mr. Fuuron. Yes, but you must justify your distribution. Thatis 
the point we are really making. If we look at it geographically a 
on need or on a cooperation of a particular State, we don’t finds 
reason. 

Now, I think you should lay your reasons out in the record later 
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(The information is as follows :) 


DisTRIBUTION oF 1959-60 Acapemic YEAR INSTITUTES 


The academic year institute program gives training to high school teachers 
of science and mathematics over a period of 9 to 12 months. Since it requires 
full-time study on the part of the teachers, they must either obtain leave of 
absence or resign from their positions in order to attend an institute. For this 
reason it is not feasible to take an unlimited number of teachers into the pro- 
gram, since there is a critical shortage of these teachers already. The 32 aca- 
demic year institutes in the 1959-60 program will serve about 1,500 teachers, 
or about 1.1 percent of the total science and mathematics teachers in the Nation. 
It is believed that this is about an optimum size of program in view of the facts 
eS ee are issued by the Foundation to colleges and universities through 

ress releases and other announcements to submit proposals to the National 
Science Foundation for institutes. Each institution is invited to plan a pro- 
gram of training best suited to meet the aims and objectives of this activity in 
terms of the purposes, faculty, and facilities of that institution. The Founda- 
tion avoids dictating what the proposed program shall consist of, except in 
proad general terms which are required to maintain proper legal and operational 

ew colleges and universities do not feel that they can offer a program of 
this magnitude due to unavailability of the necessary facilities during the aca- 
demic year, inability to supply qualified faculty members to direct and staff the 
program, lack of interest in this particular activity, and other reasons. The 
Foundation feels that each institution should decide for itself whether or not 
it wishes to plan for an academic year institute program and submit a proposal 
for its support. 

For the 1959-60 program, 57 proposals were received by the Foundation. 
No proposals were received from 13 of the 50 States (Alaska, Arkansas, Con- 
necticut, Florida, Maine, Maryland, Nebraska, New Hampshire, New Jersey, 
Tennessee, Vermont, Washington, and Wyoming). 

The 57 proposals were submitted to a panel of 16 scientists of well-established 
prestige and competence for their evaluation of the programs described in the 
proposals. They were asked to rate these proposed programs as to their adjudged 
quality of offerings, appropriateness in terms of aims and objectives, evidence 
of ability of the institution to carry out its program effectively and success- 
fully and its interest in doing so. Recommendations and comments from the 
panelists regarding other matters—such as needs in particular areas with 
respect to both geography and subject matter in science or mathematics—were 
invited. Each proposal was read by at least 10 different panelists, and ratings 
were assigned on a scale consisting of A (highest), B, C, D (lowest). 

Final selections were made by the staff of the National Science Foundation, 
giving due consideration to the quality ratings assigned by the panelists. In 
general, the proposals rated A and B were granted support. Proposals rated 
D were denied support. In the C classification, after careful study of many 
factors, such as geographical distribution, subject matter covered in the pro- 
grams, special needs in certain areas and, finally, reasonableness of costs of 
operation, proposals judged to be best suited to meet the national needs were 
selected for support to obtain the full quota of institutes. In no case was a 
ae ay institute granted support if it was judged to be of doubtful or poor 
quality. 

It is important to remember that, while institutes are not located in all of 
the States, teachers in every part of the country are equally eligible to attend 
academic year institutes wherever located. Nationwide publicity is given to 
the program by the Foundation, and each institute publicizes its program in 
the several States in its area. Special care is taken in planning the publicity 
to see that teachers in States in which no institute is located receive full in 
formation concerning the opportunities to attend the institutes. 


Mr. Miter. If I may say for the benefit of my friend from Penn- 
sylvania, looking at the other chart, the area that seems so blank up 
there has 43 institutes scheduled as against 64, and the population 
of the 43 area is about one-third that of the 64 area, so I think they 
aredoing pretty well in this respect. 
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Mr. Futron. I think they are doing well, but I think it should} | 


explained so that those things are apparent to the casual observer, 


r. Mrtter. You can compare the 43 with the 100. In the 100 ary | 


there is 4 times the population in the 43 area. 
The Cuarrman. Someone did allude to this. 
Is it finances that are causing you to curb the size of the program} 
Dr. Katty. No. As Dr. Haenisch pointed out, this is one p 
we don’t want to have too large because there is already a great short. 
age of high school teachers in science and mathematics. We think 


it in the best national interest to have this program cover about 1 per. 


cent of the teachers. 


There are many different answers to the problem brought up, in | 


addition to the ones which Dr. Haenisch mentioned. There are some 
States we did not get any proposals from, and we were limited by 
finances. 

Mr. Mr. Chairman. 

The Mr. Riehlman. 

Mr. Rreni_man. Isn’t it true—and I think the statement. was made 
by Dr. Haenisch, that in this ay, that we are discussing ri 
now you are looking forward to about 1,500 people to be orpesiagie 

Now in the other program which is on the summer basis, 17,00) 
people are planned to participate. Is that not correct? 

Dr. Ketty. Yes, sir. 


Mr. Rrentman. Well now, in this program of the 17,000, geographi- 
ited State 


cally you have the program set up pretty well across the Un 
where the population is, and where the people can participate, In 
this one, as you have already stated, Dr. Kelly, in some areas, ther 
are no requests to participate in this year program for 18 months, ’] 
think you referred to it along that line. 

Dr. Yes. 

Mr. Rienitman. Now, would that have anything to do with th 
chart that you have there ? 

Dr. Ketiy. Yes; I think this is a good answer to the question, 


We think that the biggest rogram should be the one which doesn't 
rom t 


take the teachers awa eir teaching duties. 


Mr. Rrenitman. That is an important one. We want them to | 


the advantage of the program, but where you have a scarcity in 
field, we certainly don’t want to set up a program that will encow 
them to take on a roe program ; whereas, in the other field, and in 
response to Mr. Daddario’s question, if they yahipd api in the summer 
programs for a specific number of summers, t 

Dr. Yes, sir. 


Mr. Rrentman. And we won’t be tapping the source of teacher 


supplies throughout the Nation for a long period of time, and inter. | 
ruption of our pro 


Mr. Moe.ter. I would like to get back to the summer courses for - 
credits. These are not going to be “Pullman” courses, an easy Way | 
t possi 


to get a master’s degree. bly should be made as tough as 
possible. 

Dr. Ketry. I heartily agree. 

Mr. Moexiier. And then they would earn their credits, let us say, 
slowly, if need be. But they have really gotten something when i 


get a master’s degree. In some places it is very easy to get a 
degree. 


ey can earn their degree | 
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Dr. Kecty. And emphasizing science and mathematics. 

Dr. Haeniscu. The chief complaint of the teachers is that they 
work too hard. 

Mr. Rreutman. Do you have a program set up whereby a person 
attending so many summer programs would be eligible for a master’s 


y Afr. Haeniscu. We of the Foundation don’t dictate to any of the 
institutions the kind of program they should have. They propose 
to us what they wish todo, We do not try to channel or arrange the 


ms. 
P a Rieuitman, You leave that up to the institution that they 
attend 

Dr. Harniscu. Yes. 

But one of the greatest outcomes of this institute’s program has 
been the development of a large number of programs now leading 
to master’s aegrete in the field of science and mathematics teaching; 
whereas, this degree 10 years ago was a nonexistent type of program. 
There are now quite large numbers of these programs, and we value 
this as one of the most outstanding outcomes of this program, 

Mr. Dappario. Will the gentleman yield? 

Isn't this two or three summers? Isn’t that the average for a mas- 
ter’s degree? It is not spread over a longer period of time. If con- 
centrated properly and having a hard course, as Mr. Moeller has 
recianied. which I think is the case in the program where there 
are summer programs that are either two or three summers, the stu- 
dents can obtain a master’s degree—depending on how concentrated 
the program is when people begin it and how long it goes through 
the summer. 

Dr. Haeniscn. Yes. 

Dr, Ketiy. And how poorly prepared they were at the beginning. 

Mr. Dappario. Yes. 

Mr, RrexiMan. I want to be sure I understood your question. 
That is left up to the institution ? 

Dr. Haeniscu. Yes. 

Mr, Futon. Could we refer your attention to the map again, on 
distribution ? 

If you will look at the map, you will find, starting in the New 
England States, through the Middle Atlantic States, the Midsouth, 
the Deep South, only one mathematics program, while if you look at 
the Mississippi Valley you will find concentrated five mathematics 
programs right along the Mississippi. 

If you look from there to the Far West, you find again, evidently 
in San Diego, one mathematics program. 

Why is that kind of distribution made? 

Dr. Harniscu. This is only in the terms of the proposals we receive 
from the institutions. We must work within the limits of the pro- 
posals sent to us. 

Mr, Futon. Well, you see the distribution does not look good to 
me on that, so the question comes to mind what should your policy be 
to fet a better distribution? That is what we are talking of here. 

r. Rousu. Would you yield? 

Mr. Futon. I would be glad to. 


= Rovsu. Does the general program include science and mathe- 
matics. 
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Dr. Harniscu. Quite frequently. 

Mr. Futton. But not always. T thou ht of that. 

It doesn’t say “general program” in the sciences, including mathe 
matics on the same program, the same as the mathematics-only py, 


m. 

Dr. Ketty. May I comment on that ? 

This is a fairly new program. We must appreciate that this yep 
our budget increased four times, so that many of the schools did no 
know about this real national concern about improving the quality 
of teaching. We tried to get this information out, but T will predict 
as the years go by there will be more concern, more interest in ql 
parts of the country. 

We think this is one of the contributions of expressing the nation) 
interest on the matter. The distribution will come with time. 

Mr. Futon. For me, on the committee, I would like a quick diy. 
tribution that is going to make a worthwhile program. I fee] thy 
you should have the money to be able to implement that. 

I have heard it stated that you were limited on money. If you wen 
limited on money in order to get the word out, limited on money j)_ 
order to create liaison with these institutions so that they could par. 
ticipate in a program for the advancement of sciences, mathematics 
teaching, then we, in my judgment, should see you get the money, 
That is our problem. | 

Mr. Hecuter. Will the gentleman yield? 

Mr. Futton. I would be glad to yield. 

Mr. Hecuter. Isn’t there some way that you can seize the initiatiy | 
at the National Science Foundation instead of waiting for these pe 
ple to sit back and wait and say, “If you apply, we will be glad to con. 
sider your application favorably.” | 

In that way you can take the initiative to improve the distribution 
geographically. 

Dr. Ketiy. I would agree with you again, but I would illustrat 
that this did happen of itself in the summer program. But be | 
this expanded so much in this past year, it does not reflect itself in 
this. But with time and with this stimulation which will come fron. 
the program, itself, I think, then we will have better distribution. 

r. Hecuier. I would just like to extend that comment to applyto 
other activities of the National Science Foundation in addition tothis 
Wherever you can take the initiative on these things, instead of wait 
ing for them to come to you, I believe that would be a great contribt- 
tion to the national effort. 

Mr. Futron. In line with your point, if you again look at the map, 
you find it is pretty much the inaccessible States, Kentucky, West Vir 
ginia, Mississippi, Tennessee, the ones that are hard to get to, mou 
tainous—or look at Montana, Idaho, and Wyoming, which seem ti 
have no programs. The word must not have gotten there. i 

But the thing that amazes me is why hasn’t the word gotten to the 
District of Columbia? That is more inaccessible evidently than you ” 
State of West Virginia. oan | 

Mr. Hecuter. It is difficult to quality to teach in the District d 
Columbia, as Admiral Rickover told this committee. 
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The CuHairMAN. May I suggest this to the gentleman now? I don’t 
want to rush anybody at all. 

Doctor, have you completed your general statement on a, charts? 

Dr. HaeniscH. I would like to mention just one other institute 


m. 

Pfs have an inservice institute program that goes on for late after- 

noon and evening. The geographic distribution is again indicated 

here, and again we will find the comment that there are holes in it, 

but this again concerns itself from where we have received quality 
roposals and interest in the program. ; 

[have available, if the members of the committee would like them, 
the detailed listing of all these programs and the institutions where 
there are held. I would be glad to leave them. 

The CuairmaNn. Fine. If you will leave them with the committee 
counsel there, he will see that the members interested have access to 
3 Haeniscu. I would just like to conclude by mentioning a wee 
bit of the evaluation of this program. 

The CuarrMan. You take the time pou Deed, Doctor, because we 
may run late. But somewhere along the line we will catch up. 

Dr. Harniscu. We have had many evaluations of this. I would 
like to read a statement made in a study. 

So many of the New York City teachers have participated in this 
program that the coordinator of science made a special study and sent 
it to us, 

One teacher with 23 years’ experience made this statement : 

In terms of vital experience, instruction gathered and uplifting of morale, 
the institute was the most potent influence in my teaching career. 

We have had many statements of that sort from teachers. 

The Cuarrman. That isa very fine statement. 

Dr. Kelly, do you want to call Dr. Bethel ? 

Dr. Ketiy. Yes. 

The Cuatrman. Thank you very much, Dr. Haenisch. 

Dr. Kety. Dr. James Bethel is on leave of abssence from North 
Carolina State College. He came to us from the position of acti 
dean of the graduate school and chairman of the wood products de- 

rtment—— 

The Cuairman. Is he here just for this occasion or is he with you 
for a while? 

Dr. Ketty. He is here on a leave of absence basis. 

The CuatrrMan. A sabbatical leave. 

Dr. Bernev. Just leave of absence. 

Dr. Kexxy. For at least a year. 

I don’t know if we can convince him to stay longer, but I would 
like the committee’s help on that. 

Dr. Berne. My area is special projects in science education. This 
section of the Division of Scientife Personnel and Education is con- 


cerned primarily with the development of new ideas for improving 
science education. 
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STATEMENT OF DR. JAMES S. BETHEL, PROGRAM HEAD, 
PROJECTS IN SCIENCE EDUCATION, NATIONAL SCIENCE FOUND. 
TION 


Dr. Bernet. We operate through the medium of grants made jy 
support of a wide variety of activities that are proposed by Colleges 
universities, professional societies, and State and local academies of 
science. 

Our programs range in character from those directed at improve 
ment in the substance of science education at the elementary schoo) 
level to support of special field institutes for graduate students and 
high school and college teachers, where the aim is to provide educa. 
tional opportunities for these scientists at-the frontiers of knowl 
A rather broad spectrum is involved in the activities of the section, 

We are in fact engaged in a program of research in the field of 
science education. I might point out that several of the well-defined 
Foundation activities in science education, such as the institute pro. 
grams that you just heard about, the course content improvement pr. 
gram you will hear about from Dr. Roe, originated out of pilot 
studies and experimental studies of the kind that we are now ep. 
ducting that were undertaken 2 or 3 years ago. Presumably some of 
the things we are now exploring may develop in this way in futur 

ears. 
, We are dedicated in our section’s activities to the proposition that 
all of the good methods for advancing science education have not been 
suggested or tried as yet. We encourage the scientific community to 


direct some of its creative talent to the generation of new ideasin | 


science education and to devote some of its energy to implementing 
these new ideas. 

On page 3 of your program I think are listed all of the present pro 
grams that we have in the special projects section. 

You will note that there are 12 of them. In the time that we have, 
it would be inappropriate for me to try to review all of these. | 

This map that we have placed up here indicates the distribution of 
some of our experimental programs that have been supported during 
this fiscal year, classified into four broad categories. I would liketo 
take just a few minutes to describe briefly some representative samples 
of these different kinds of experimental programs. 

First of all, we have about 116 different summer training pro 
grams for high-ability, secondary school students. Those, are the | 
ones indicated in green on the chart. 

A typical example of this kind of program might be one that wear 
supporting at Ohio University, where 80 very highly selected high 
school students that are interested in mathematics and science ar 
going to be brought to the campus of the university this summer ani 
gven a 3-week intensive training program that includes participating 
with the college professors at Ohio University in some of their 
research activities. 

This program and others like it have as their objectives developing 
an interest in independent creative activity on the part of high-ability 
high school students who can be identified as potential scientists early 
in their scholastic careers. 

Another experimental activity is that of undergraduate research 
participation. 
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We have about 200 institutions operating undergraduate research 

rticipation programs this year. These are the ones where the num- 

rs are in red, The objective here is to select the better under- 

duate students in mathematics and sciences and make it possibie 

for them to participate with the research scholars on the university 

campuses in the research activities that these faculty members have 
on. 

A typical example of one of these programs is one that we will be 
supporting at eee University next year. Here are 15 high-ability 
students who will be selected. They will ginger with some of the 
faculty members in faculty research in such areas as solid-state physics, 
physical chemistry, plant and animal physiology, and astronomy. 

Another experimental activity we have coming up this summer and 
during the following year involves science education programs to be 
conducted by State and local academies of science. 

The academies of science submitted proposals to us for all kinds of 
things that they think are appropriate to their particular areas. For 
example, I might cite here the proposal that the Minnesota Academy of 
Science made that we are supporting. During the next academic year 
they are proposing to have outstanding scientists from the colleges 
ar universities of the State of Minnesota visit secondary schools, give 
lectures and science demonstrations and advise and counsel with 
the students and teachers, with the objective of achieving a better un- 
derstanding of science on the part of the students and a better level 
of training in science and mathematics from the standpoint of the 
teachers’ activities. 

Another different kind of program involves our ee rey work 
in teacher training. Here I might cite as an example a special field 
institute that will be conducted during this summer by Yale Univer- 
sity. This is on the subject of dynamical astronomy. Here the teach- 
ers at this special field institute will be the principal American author- 
ities on celestial mechanics and the students will be college teachers of 
astronomy, mathematics and physcs. 

I might point out that this represents an area where there is an ex- 
treme shortage of qualified scientists and teachers. Many of the 

ple who are teaching astronomy in the colleges of the country are 
beaeally trained in physics and mathematics rather than specifically 
trained in astronomy. 

The final area is not represented on our map. That is the interna- 
tional science education program. 

It has as its objective to promote and strengthen the American sci- 
entific effort through cooperation with foreign colleges and institu- 
tions. 

_Here foreign scientists will be used as instructors in summer scien- 
tific institutes. 

Also we have a visiting scientist program undertaken in cooperation 
with the professional scientific societies. 

These are just some examples of the activities in the special projects 
section. They do not cover all of our activities, but they indicate per- 
- the range of the spectrum that is involved. 

; should point out the traveling science library that is exhibited 
ere. 


This is an activity that is conducted for us by the American Asso- 


| ciation for the Advancement of Science. 
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There are 200 books in the typical traveling science library. Foy 
hundred different sets of these are available. They are leona to high 
schools, usually small- or medium-sized high schools, that don’t hay 
adequate erat science facilities. 

Last year I think that these libraries were used by some 1,400 high 
schools. 

Mr. Hecuuer. Mr. Chairman, may I interrupt to say that they 
have been of tremendous value in my home State of West Virginj, 
and are much appreciated and frequently used. 

-~ FULTON. Would you submit to the committee a list of the yo. 
umes 

Dr. Berne. Yes. Yes, we have that right here. 

(The information requested is as follows :) 
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DESCRIPTIVE NOTES BY LIBRARY UNITS 
UNIT A (BOOKS 1 to 25) 


Sears, Paul B. DESERTS ON THE MARCH. Univ. of Oklahoma 
Press, 1947. xi, 178 p. $2.75, 47-27585, 

Agriculture, Conservation. Both an English classic and an 
authoritative contribution to science. Dr. Sears tells us of the 
intimate relation between life and the soil that there may be life 
for our descendants, Man's nutrition, agriculture, commerce, 
industry and science are presented in their related whole that we 
may understahd the soil and how important it is, and what we 
must do to insure and improve the future, 


Hooton, Earnest Albert. UP FROM THE APE, 31-15189. 

The Macmillan Co., 1946. xxii, 788 p. illus. $7.25. 
Anthropology. The story of the evolution and inheritance of man 
from his long line of historic ancestors, all lost in antiquity, 

and known only from fragmentary remains, Also a comparative 
study of living types of men. The author explains: ''I have 
simply sat down and typed out the stuff which I deliver each year, 
more or less extemporaneously, to a class of Harvard students 
most of whom have had no previous instruction in the subject,"' 


Cottrell, Leonard, THE MOUNTAINS OF PHARAOH, 

Rinehart & Co, 1956, xvii, 285 p. illus. $5.00, 56-572). 
Archaeology. Despite the fact that a great many books have 
been written which tell about the pyramids, a book exclusively 
devoted to them is a rich experience. In it we have both a his- 
tory of the peoples of the time the pyramids were built, and a 
history of the many diggers who have uncovered and explored 
their inner recesses. 


A-4 *Clason, Clyde B. EXPLORING THE DISTANT STARS, G. P. 


Putnam's Sons, 1958, 384 p, $5,00, 58-5468, 

Astronomy. To live in this space-minded age one needs a gen- 
eral astronomical background, This book is written for the 
layman to give him, through a series of adventures in the earth's 
galaxy and beyond, a basic knowledge of the heavens, 


Vaeth, J. Gordon, 200 MILES UP: THE CONQUEST OF THE 
UPPER AIR. Ronald Press Co., 1955. xiii, 261 p. illus. 
$5.00, 55-11779, 

Aviation. An officer of the U. S. Office of Naval Research 
writes a book "about the highest flights yet achieved or about to 
be achieved by any man-made objects. Its characters are rock- 
ets, balloons, and artificial satellites, Its theme is the present 
and the future. Its setting is the upper limits of our atmosphere 
and beyond,"' The book is of unusual interest because this, the 
International Geophysical Year, witnesses a world-wide effort 
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Biology. The sameness in all living things is evidenced by thei, 
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in the sounding and exploring of the upper atmosphere, and sig 
nificant high-altitude achievements are expected. 


Bonner, John Tyler. CELLS AND SOCIETIES. Princeton Ug) 
Press, 1955. 234p. $4.50. 55-5002. 


cellular make-up and their basic biological needs. Yet with thi 
sameness there is a diversity. Sameness and diversity in liviy 
societies are ably discussed through such examples as man, 
apes, Alaskan fur seals, red deer, ants, colonial invertebraty 
and plants. The basic functions necessary to life are outlines 
as to similarity and diversity. An unusually good bibliography 
is presented for the reader who would go beyond the detail of 
this book. 


-ll 
Dobzhansky, Theodosius. EVOLUTION, GENETICS, AND a 
John Wiley & Sons, Inc., 1955. xi, 398 p. illus. $5,50, 
55-10868. 
Biology, Anthropology. The basic principles of evolution and 
heredity are presented in terms intelligible to anyone who has 
had a course in high-school biology. The author has used 
examples dealing with man wherever possible, for he of ma \ 


to the modern conviction that the rise and development of map. 2 


kind are part of the story of biological evolution. The book is 
interest to persons with scientific tastes and talents as well a 
to those interested in other branches of learning. Since mani 
most interested in man, he should know and understand what 
is and the process by which man has become the rational anim 
that he is. 


Storer, JohnH. THE WEB OF LIFE: A FIRST BOOK OF 
ECOLOGY. The Devin-Adair Co., 1956. xii, 142 p. illus, 
$3.50. 53-12063. 

Biology. ''The most basic truth regarding our Earth-home is “13 
that all living things, in some manner, are related to each oth 
... This book is important primarily because it is a study of tk 
interrelationships of living things. It deals with a field of 
edge known as ecology ... The reader will carry away with hin 
an enduring conviction that the basic principles and laws goven; 
ing the entire living community must be generally understoodi 
we human beings are to be successful in maintaining the pois 
tivity of the earth." 


Sarton, George. SIX WINGS: MEN OF SCIENCE IN THE 
RENAISSANCE, Indiana Univ. Press, 1957. xiv, 318p., illu, 
$6.75. 56-11998. 

History of Science. The title alludes to the wings of the sera 
phim (Isaiah 6:2). During the Renaissance science really devel 
oped and spread its wings, and its flight has accelerated ever 
since. The author abundantly proves that the scientific histo 
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of the period is the basic history. The author is America's 
most eminent science historian, 


A-10 *#Carrington, Richard, MERMAIDS AND MASTODONS, Rinehart 


and Co., Inc., 1957. xiv, 251 p. illus. $3.95, 57-6576, 
Paleontology, Mythology, Natural History. The author of this 
work on "natural and unnatural history" has skilfully brought 
together evidence to support or disprove legends and super- 
stitions concerning such creatures as ''mermaids,'' ''Sea Mon- 
sters,'' and ''gryphons."' He also tells of the fabulous extinct 
creatures of the geologic past. There is an unusually rich 
bibliography to guide further reading. 


*Thompson, Sir George. THE FORESEEABLE FUTURE, 


Cambridge Univ. Press, 1955. viii, 166p. $2.50. 55-13641, 
Science in General, Engineering. Our present technology may 

be reduced to a few basic principles. From these the author 
forecasts the advances to come in energy, communications, 
materials, biology, and human welfare. More sober than science 
fiction, but equally exciting and more plausible. 


Upton, Monroe. ELECTRONICS FOR EVERYONE: THE STORY 
OF ELECTRICITY IN ACTION, The Devin-Adair Co., 1955, 
370 p. illus. $6.00, 54-9298, 

Physics. "You will need no wide knowledge of physics and 
mathematics to discover how a radio or TV set works, or to 
learn how to assemble a radio and make simple television ad- 
justments... Progress in electricity is joined to the lives and 
struggles of the scientists and inventors who have given us such 
things as the condenser, the electric battery and generator, FM, 
radar, the proximity fuse, and the transistor.'"' (Foreword. ) 


Skilling, Hugh Hildrethhk EXPLORING ELECTRICITY: MAN'S 
UNFINISHED QUEST. Ronald Press Co., 1948. viii, 277 p. 
illus. $4.00. 48-9405. 

Physics. Thales (ca. 600 B. C.) made the first observation of 
written record concerning electricity. The book begins with the 
static electricity he generated by rubbing an amber bead, and 
carries us step-by-step to the electrical phenomena of the pres- 
ent, This is not the ordinary recital of historical events. It is 
a colorful tale of first-hand experiences of the long list of schol- 
arly ancestors of modern electrical discovery, invention, and 
utilization. 


Eaton, J, R. BEGINNING ELECTRICITY, The Macmillan Co,, 
1952, vii, 365 p. illus. $6.00. 52-10507. 

Engineering. The author says "This book on electricity is 

written for anyone who is not an electrical engineer: the butcher, 
the baker, the candlestick maker, the homemaker, the electrical 
service man, the high school student--anyone with enough 
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curiosity to work a crossword puzzle and with enough mathe. 4 
matical knowledge to buy groceries without being shortchanged: 


Pierce, John R. ELECTRONS, WAVES AND MESSAGES, 
Hanover House, 1956. 318 p. illus. $5.00. 56-5591, 

Physics. ''This book is about electronics in a very broad geng 
of the term. It is not just about electrons in vacuum tubes,,, 
Rather, it is about electronics in the sense of radio, of teleyj. | 
sion, of sending messages across the continent, or of detecting 
planes by radar. The aim of the book is not to present vivid A 
pictures of the size, the cost, the complexity, or the wonder y | 
electronic devices or systems, but to give some idea of how th, 
work," 


Lavine, Sigmund A. STEINMETZ: MAKER OF LIGHTNING, 
Dodd, Mead & Co., 1955. xi, 241 p. illus. $3.00, 55-5852, 
Physics. "This is the story of Charles Proteus Steinmetz, a 
genius in mathematics, a talented chemist and a wizard in ele. 
tricity. Like Jove, king of the Roman gods, he hurled thunder. 
bolts at will, but his entire career was devoted to lifting heavy A- 
burdens from the shoulders of workers in factories and on farm 
through the magic of electricity. "' 


A-17 *Gabrielson, Ira N. WILDLIFE MANAGEMENT, Macmillan (, 


1951, vii, 274p. illus. $4.95. 

Conservation. The author is one of America's greatest wildlife 
authorities, and during his many years of service with the Fed. 
eral Government he planned and directed the establishment of A- 
the great National Wildlife Refuges. His concept of wildlife — 
management is straightforward and practical, not sentimental, 
The resources of our land must be utilized in farming, forestry, 
engineering, and other projects and yet side-by-side with them 
we must provide habitat for wildlife. Anyone, whether natural 
ist, sportsman, professional scientist, farmer, or industrialis 
will enjoy this book, 


King, Thomson. WATER: MIRACLE OF NATURE, An 
The Macmillan Co., 1955. 238 p. $3.75. 53-5919. 
Conservation, Engineering, Physics. Water is the commonest 
and most important substance on earth, it is necessary for all | 
life, and yet many people know nothing about it. First, it isa 
story of the nature of water. Second, it is a story of water in 
relation to man. 


Hylander, Clarence J. THE WORLD OF PLANT LIFE, 
The Macmillan Co., 1956. xv, 653 p. illus. $10.95, 56-73l 
Botany. A comprehensive survey of the plant world of Americ 
which has become a classic. It is more than a descriptive 
to the plants--it is a storehouse of information on wild and cult 
vated plants, and of the relation of plants to their environmet. 
The economic importance of plants is an important feature, 
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*Bizony, M. T., and R, Giffin (Eds.), THE SPACE 
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ENCYCLOPAEDIA: A GUIDE TO ASTRONOMY AND SPACE 
RESEARCH. E. P. Dutton & Co., Inc., 1957, .287 p. illus, 
$6.95. 57-12923. 

Astronomy, Rockets, Missiles. Brought together in one book is 


the background information one needs if he wishes to understand 
the basic phenomena of the heavens and to prepare himself for 
its future exploration, 


Asimov, I. THE CHEMICALS OF LIFE, Abelard-Schuman Co., 
1954, 159 p. illus. $2.75. 54-10220. 

Medicine, Physiology, The human body is a complex biochemi- 
cal machine. This book provides an easy introduction to the 
chemical make-up of a body, and explains the chemical reactions 
that are an essential feature of life. The role of enzymes, vita- 
mins, and hormones in life and health is described in simple 
terms, This book contains information everyone should know 
regardless of his special interests in study and life. 


Woodbury, David O, THE GLASS GIANT OF PALOMAR, Dodd, 
Mead & Co., 1954. xii, 385 p. illus. $5.00. 39-27835. 
Astronomy. The book describes the great telescopes of the 
world and in particular the giant that eclipses them all which 
has been built on Mount Palomar in California, A glimpse is 
given of the new opportunities for astronomical research made 
possible by this instrument, 


Coombs, Charles, SKYROCKETING INTO THE UNKNOWN, 
William Morrow & Co., 1954, 256p. illus. $4.00, 54-6381. 
Aviation. The principles and mechanics of rocket and jet air- 
planes are described for the layman in this well-illustrated 
book, The photographs of up-to-date American planes are an 
outstanding collection. You are privileged to accompany a test 
pilot and learn of the operation of these new fast ships and how 
emergencies during flight are met. 


A-24 *Caidin, Martin. COUNTDOWN FOR TOMORROW, E, P. Dutton 
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& Co., Inc., 1958. 288 p. illus. $4.95. 58-7818. 

Aviation, Rocketry, Satellites. The inside story of earth satel- 
lites, rockets and missiles and the race between American and 
Soviet science. This book is a ''must" for every American 
young man and young woman. 


Hochbaum, H. A. TRAVELS AND TRADITIONS OF WATERFOWL, 
Univ. of Minn, Press, 1955. x, 301 p. illus. $5.00. 55-11707. 
Zoology, Conservation. The story of the travels of North Amer- 
ican ducks, geese and swans written from personal knowledge 

and observation. The major divisions deal with local travels, 
long-range migrations, and traditions. The author goes beyond 
observation and presents appropriate experimental evidence in 
explaining the actions and reactions of birds to their environment. 
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UNIT B (BOOKS 26 to 50) 


READER, Charles Scribner's Sons, New York, 1956, x, 47 
$6.75. 56-10201. 

Biology. The editors, famous for their cultural course in big). 
ogy for non-scientists, have produced this digest of Darwin's 
writings, retaining all of the moving drama, charm, and e8sen. 
tial fact, and eliminating the less interesting detail, 


Carlson, Anton J., and Victor Johnson. THE MACHINERY op 
THE BODY. Univ. of Chicago Press, 1953. xxi, 663 p. illu, 
$5.50. 53-2790. 

Biochemistry, Physiology. A book on human physiology for the 
layman; if he knows a little chemistry he will get more out of it, 
As the title suggests, the book is an explanation of the mechap. 
ics and machines of the body, of their operation, and of their 
raw materials and products, 


Sproul, Edith E, THE SCIENCE BOOK OF THE HUMAN Bopy, 
Franklin Watts, Inc., 1955. 232 p. illus. $4.95. 55-5410, 

Anatomy, Physiology. This simple, well-illustrated book on th 
anatomy and physiology of the human body presents facts which 
everyone should know and understand. For the young student it 
is an introduction to two of the basic medical sciences, If you 
have had a high-school course in biology the technical terms th! 
the author necessarily uses will not be troublesome. 


Borek, Ernest. MAN, THE CHEMICAL MACHINE, Columbia 
Univ. Press, 1952. xi, 219 p. $3.00. 52-14245, 
Biochemistry. "...a connected story showing the biochemist a 
his bench; tracing the growth of the ideas that guide his hands 


and unfolding his view on the mechanism of the living machine, 
It is such a story of my field that I have tried to tell in this boo, 


Therefore I set out to emphasize not the final clinical applica- | 
tions of the biochemist's efforts, but rather the accumulation of 
ideas, bold deductions, and sometimes, fruitful accidents which 
led to those medical bounties. "' 


{ 


B-30 *Baron, A. L. MAN AGAINST GERMS, E. P. Dutton & Co,, 


B-31 


1957. 320 p. $4.50. 57-5346, | 
Medicine, Microbiology. Thirteen germs, their nature, their 
effect on human life and history, and the means that man has 
developed to combat them are the subject of this book, Itisa | 
story of the search for effective weapons against disease, of 
successes and failures. 


Laird, Charles and Ruth Laird. WEATHERCASTING, Prenti 
Hall, Inc., 1955. 163 p. illus. $3.95. 55-8468. | 
Meteorology. "So what can you do about the weather? As 
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outlined in this book, you can build your own weather station; and 
from your own backyard you can take systematic observations 
and watch the pageant of the skies pass overhead. You can study 
the principles of atmospheric behavior and make your own fore- 
casts. In time you will become weatherwise...'"' 


Longstreth, T. Morris. UNDERSTANDING THE WEATHER, 

The Macmillan Co., 1953. x, 118 p. $2.50. 53-6173, 
Meteorology. ''Exciting' is the best word to describe an intelli- 
gent interest in the weather; and the excitement grows with 
growing knowledge. Meteorologists rarely forsake their voca- 
tion for a better-paying one... Weather forecasting is the attempt 
to predict definite effects from rather nebulous causes, It com- 
bines ‘the lures of chess, cards, stock market, and impartial 
science, with perhaps a career in golf thrown in... This handbook 
gives a bird's-eye view of the course,with its rough and its traps!’ 


Tannehill, Ivan Ray. THE HURRICANE HUNTERS, Dodd, Mead 
& Co., 1956. xii, 271 p. illus. $3.00. 55-9480, 

Meteorology. The story of the monsters of the world of storms, 
of great storms of the past, of the adventurous men who tried to 
do something about them. The ways in which modern science and 
aviation are being used to improve our knowledge and to minimize 
their damage by giving advance notice of movement and direction 
constitute a series of thrilling adventures. 


Garrett, Henry E. GREAT EXPERIMENTS IN PSYCHOLOGY, 
Appleton-Century-Crofts, Inc., 1951. xiii, 358 p. illus. $3.75. 
51-11732, 

Psychology. The subject matter of psychology interests every- 
one, but it is difficult for a beginner. The novel approach of 

this book makes for a much more understandable introduction 
than the traditional textbook. By considering great experiments 
one gains a perspective of the study of ''human-behavior-and- 
conduct science," 


Scheinfeld, Amram, THE NEW YOU AND HEREDITY, J. B. 
Lippincott Co., 1950. xxii, 616p. illus. $7.50. 51-9156, 
Biology, Psychology. A very popular and successful book, widely 
acclaimed for its thoroughness and insight, it deals with such 
fundamental questions as human heredity, intelligence, behavior, 
abnormalities, and evolution, that should concern everyone, 


Munn, Norman L, THE EVOLUTION AND GROWTH OF HUMAN 


‘BEHAVIOR, Houghton Mifflin Co., 1955. xi, 525 p. illus. 


$6.50. 55-14268. 

Psychology. An explanation of the relationship between environ- 
ment, inheritance, and human associations in development of a 
person's mind, his habits, his ability to work well and associate 
with other people, and his other important personal qualities. 
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B-37 Moore, Ruth, THE EARTH WE LIVE ON, Alfred A. Knopf, 
1956. xiv, 416 p. illus. $6.00. 56-8924, 
Geology. A dramatic account of research on the origin and 
development of the earth. Early knowledge was based largely 
speculation. Today's geology is carried on with precise tech. 
niques, some derived from atomic research, 


B-38 Bell, Eric Temple. MEN OF MATHEMATICS, Simon & Schuste, 
1937. xvii, 593 p. illus. $6.50. 37-27177. 
Mathematics, History of Science. ''The lives of mathematician 
presented here are addressed to the general reader and to othe, _3- 
who may wish to see what sort of human being the men and Wome: 
who created modern mathematics (are)...'' This is nota history 
of mathematics, rather it is a series of stories about certain 
mathematicians whom we hoid most responsible for the present. 
day scope and magnitude of mathematics. This basic science hy 
come a long way in the more than 2500 years since Pythagoras, | 
and continues to expand. | 


B-39 Levinger, Elma Ehrlich. ALBERT EINSTEIN, Julian Messner, 
Inc., 1949. 174p. $2.95. 49-8318. 
Mathematics, ''Several books and many articles have been 
written about Albert Einstein, the scientist whose name is fami. B- 
iar to most people either in connection with the atomic bomb or 
some joke about relativity... It is often hard for us to think ofa 
person like Einstein as a human being who lives and eats and 
sleeps like all of us...such a scientist is not only a machine 
creating science but also a human being with feelings and desira) 


B-40 Gamow, George. ONE, TWO, THREE,..INFINITY, The Viking | 
Press, 1954, xi, 340 p. illus. $4.75. 47-31115. 
Mathematics, Science in General. Here we learn of atoms, on 
genes, fourth dimension, relativity and other important things, 
including the days of creation, The book surveys all basic sci- 
entific knowledge in an entertaining fashion. Read about such 
things as the young lady who went away one day in an Einsteinia 
way, and came back the previous night. 


B-41 *Woodbury, David O. AROUND THE WORLD IN 90 MINUTES, 

Harcourt, Brace and Co., 1958. xxi, 248 p, illus. $5.75. 
57-12372. 
Rockets, Space Flight. The book presents the known facts of the 
satellites, what is likely to happen in the field, and what we may 
do next if it does happen. The book is an excursion into the u- 
known from the advanced position of today's reality. 


B-42 Wright, Helen, and Samuel Rapport. GREAT ADVENTURES, B- 
SCIENCE, Harper & Brothers, 1956, x, 338 p, $3,95, 
Science in General. As you read this book you share the adven- 
tures of many scientists with plants and animals, and with 
phenomena of the earth, the sea and the sky. 


| 
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Scientific American, Editors of. SCIENTIFIC AMERICAN 
READER. Simon & Schuster, 1953. xiv, 626p. illus. $6.50. 
53-11330. 

Science in General. A widely acclaimed collection of articles by 
many prominent scientists. They deal with the general topics of 
evolution in space, structure of the earth, structure of matter, 
atomic energy, origin of life, inheritance, origin of man, animal 
behavior, psychology, and physiology. A review of some of the 
lives of modern scientific investigators. 


Yost, Edna, AMERICAN WOMEN OF SCIENCE, J. B. 
Lippincott Co., 1955, xviii, 233 p. $3.00, 43-5012. 

Science in General. ''The truth is that American women have 
had a far greater share in scientific progress of the twentieth 
century than most people realize.'' Here is a book devoted ex- 
clusively to women who have made outstanding scientific contri- 
butions: Marie Curie, Ellen H. Richards, Annie Jump Cannon, 
Alice Hamilton, Florence Rena Sabin, Mary Engle Pennington, 
Lillian Moller Gilbreth, Libbie Henrietta Hyman, Wanda K. Farr, 
Hazel K. Stiebeling, Florence B. Seibert, Katharine Burr 
Blodgett, and Margaret Mead. 


Dampier, Sir William. A HISTORY OF SCIENCE AND ITS 
RELATIONS WITH PHILOSOPHY AND RELIGION, Cambridge 
Univ. Press, 1952. xxvii, 527 p. $4.95. 49-7999, 

History of Science. ''The vast and imposing structure of modern 
science is perhaps the greatest triumph of the human mind. But 
the story of its origin, its development and its achievements is 
one of the least known parts of history, and has hardly yet found 
its way into general literature. Historians treat of war, of poli- 
tics, of economics; but of the growth of those activities which 
have revealed the individual atom and opened to our vision the 
depth of space, which have... given us the means of advancing 
our material welfare to a level beyond the dream of former ages, 
most of them tell us little or nothing.'' Dampier rectifies some 
of these shortcomings of history. 


Heyerdahl, Thor. KON-TIKI: ACROSS THE PACIFIC BY RAFT, 
Rand McNally & Co., 1950. 304p. illus. $5.95. 53-36013, 
Exploration. Heyerdahl made a dangerous and dramatic voyage 
lasting 108 days from the coast of Peru to the Island of Tahiti, on 
a 40-foot balsa-wood raft. The purpose was to test a theory that 
the inhabitants of the South Sea Islands came originally from Peru. 
This is a story of adventure and hardship under primitive condi- 
tions in a modern and mechanized era, for the sake of science. 


Mohr, Charles E, and Horace N. Sloane (Eds.). CELEBRATED 
AMERICAN CAVES, Rutgers University Press, 1955, xii, 339p. 
illus. $5.00. 55-12228, 

Exploration, Geology. ''A cave may have many uses and mean 
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different things to different people--more than could be tolq ing 
single volume. But certain caves have special significance, th 
ones included here have each some paramount importance, 
whether it be in the field of exploration, science, history, oy 
legend, Some of these caves are world famous. The names o 
some are virtually household words... but there are many who, 
stories are known only to a few scientists or explorers, It jg 
our privilege to present both those long celebrated and those 
which deserve to 


Birren, Faber. NEW HORIZONS IN COLOR. Reinhold Publis, 
ing Co.,. 1955. viii, 200 p. illus. $10,00. 55-6281, 
Architecture, Physics, Physiology, Psychology. The sciences 
that are concerned with light and color are brought to bear ont, 
many problems of these phenomena in human living. The rela. 
tionships of color in industry, public buildings and homes are 
described and illustrated most attractively in this book designe 
for the learning and pleasant reading of everyone, 


Ley, Willy. ENGINEERS' DREAMS, Viking Press, 1955, 239), 
illus. $3.50. 54-5683. 
Engineering. History discloses that many so-called wild dream 
of inventive persons became realities; airplanes and submaring 
were once such dreams. This book outlines projects that appex 
feasible for the future and today's budding engineers may have, 
hand in designing and building some of them, 


Bremner, M. D. K. THE STORY OF DENTISTRY (3rd ed.) 
Dental Items of. Interest Publishing Co., 1954, xv, 462 p. illus! 
$7.50, 55-17010. 

Dentistry. The first dentist was the savage who knocked out 
aching teeth with a stone chisel. For thousands of years magic 
and witchcraft had a role in relieving dental pain. The history 
of dentistry partly parallels the history of medicine, but in may 
ways has its own peculiar history because of the development of 
special techniques and appliances. 


UNIT C (BOOKS 51 to 75) 


Cook, J. Gordon. THE FIGHT FOR FOOD, Dial Press, 1957, 

208 p. illus. $3.00. 57-8534. 

Agriculture. Food supply is the most desperate world problem 

of the human race, and its solution must be attempted on a worl! 
wide basis. This book discusses food production and conserva 

tion, also the role of science in improving agricultural practice 
and developing new food sources - particularly the greatly under 


utilized plant resources of the sea. 


Howells, William. BACK OF HISTORY: THE STORY OF OU | 
OWN ORIGINS, Doubleday & Co., Inc., 1954, 384p, illus, 
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$5. 00. 54-7593. 


d in, Anthropology. ''In this book I have tried to make a single story 
Th of the human background. I have not attempted simply to make 

a preface to history by telling about ancient man, nor to describe 
oF certain primitive institutions merely for purposes of discussion, 
8 of I have wanted, not to separate fossil skulls and island trade, but 
Whos rather to bring them together, and so to make something under- 
is standable out of our past for anyone who might like to know about 
e it in the most general way." 

c-53 Ceram, C. Ww. GODS, GRAVES, AND SCHOLARS: THE STORY 
lish. OF ARCHAEOLOGY, Alfred A. Knopf, 1954. xii, 428p., xvi. 
illus. $5.75. 51-11081. 

none Archaeology. A popular, human story of archaeology telling of 
a the scientists' search for facts concerning the peoples of 
rela. 


Pompeii, Troy, Mycenae, Crete, Egypt, Assyria, Babylonia, 
Sumeria, of the Empires of the Toltecs, Aztecs, and Mayas; of 
Agned searches still in progress and books still unwritten. 


C-54 Kahn, Fritz. DESIGN OF THE UNIVERSE, Crown Publishers, 
239), Inc., 1954. x, 373 p. illus. $5.95. 54-6641. 
Astronomy, Geology, Physics. This is the book for you if you 
would know authoritatively the concepts of space, matter and 
time in relation to the origin, development and mechanics of the 
sai universe, the heavens, and the earth. To many this book will 
be more exciting than a good mystery story. 


C-55 Murchie, Guy, Jr. SONG OF THE SKY. Houghton Mifflin Co., 
1954, 438 p. illus. $5.00, 54-9119, 


illus Aviation. We reminisce over great explorations of the past that 
developed the science of navigation. We study the phenomena of 
t ; the air, winds, hurricanes, typhoons, snow, sleet, and ice. In 
agic a beautiful story we see clearly how aviation and flight forma- 
ory tions copy the ways of birds. Then we go on to magnetism, sound 
We} barriers, and opportunities for new adventures in the heavens, 
nt 0 
C-56 Peattie, Donald Culross,. FLOWERING EARTH, G. P. Putnam's 
Sons, 1939. 260 p. $3.75. 39-29407. 
Botany. ''This serene sister of life, this green society, was here 
before us; we were wholly dependent upon it; it reaches farther 
957, over and into our common earth and leaves a deeper imprint there 
than we do or our fellow creatures. "'--This green society consists 
lem | of the lichens of the mountain crags, the diatoms of the sea, the 
worli: wild flowers of the countryside, the trees of the forests, and the 
rva- grain of the fields, The plants of ancient times have been laid 
ctices, down in iron deposits, coal and limestone beds, or other rocky 
under structures, 


C-57 Teale, Edwin Way (Ed,), THE INSECT WORLD OF J, HENRI 


UR FABRE. Dodd, Mead & Co., 1950. xvi, 333 p. $3.50. 49-5858. 
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Zoology. Excerpts from the writings of a famous entomologist 
who lived an extraordinarily long life (1823-1915). Filled With 
reminiscences of his youth, the book gives sidelights on his joys 
as a wide-awake lover of insects and their out-of-door life; 
stories of his long and lonely labors. All students of insects 
and workers in experimental biology and comparative P8 ycholop 
are indebted to Fabre. 


Kinkead, Eugene. SPIDER, EGG, AND MICROCOSM, Alfred 4 
Knopf, 1955. 244p. $4.50. 55-9287. 

Zoology. "The egg! The spider! The protozoan! Promise of 
life, web of life, life invisible to the naked eye. One may fairly 
inquire what purpose it serves to delve briefly into these mirag, 
lous designs and into the private lives of three scientific men 
who enjoy an almost total preoccupation with a single object in 
nature. I can only answer...that to go with Petrunkevich on th 
track of a spider, to gaze with Romanoff at the avian egg, to 
magnify with Vishniac the shape and beauty of the microcosm, \ 
the same sort of experience as taking a walk in the spring wood 


Untermeyer, Louis. MAKERS OF THE MODERN WORLD, 
Simon & Schuster, 1955. xix, 809 p. $6.50. 54-12364, 
History of Science, Biography. A series of critical and bio- 
graphical studies of 92 men and women whose contributions to 
literature, the humanities, the arts, the sciences, and politics 
have determined the course and pattern of our present-day worli 
The book includes studies of a few to whom the world can never 
be indebted because their negative contributions have had a part 
in the world's pattern. The book is written especially for those 
who have a limited knowledge of scientific and literary techniquy 
The author is America's best-known writer of anthologies, 


von Frisch, Karl. THE DANCING BEES, (Tr. by Dora Ise), 
Harcourt, Brace & Co., 1955. xiv, 183 p. illus. $4,00, 
55-5316. 

Zoology. The world's foremost authority on the honey bee tells 
its life story, and leads us through the interesting scientific 
researches by which its natural history and sociology have been 
learned. The title of the book is derived from one of its impor- 
tant parts: the dances of the bees, which are their method of 
communicating with one another, 


Heathcote, Niels H. de V. NOBEL PRIZE WINNERS IN PHYSIG 
Henry Schuman, 1953. xvi, 473 p. illus. $8.50. 5310369, 
Physics, Biography. Outstanding developments in physics are 
told through the accomplishments of 54 scientists who won the 
Nobel Prize in physics. There is presented for each winnera 
brief biographical note, a description of his prize-winning work 
in language as simple as the subject matter permits, anda sta 
ment called "consequences in theory and practice" which outline 
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the significance of the discovery and its application and future 
implications. 


*Ackerknecht, Erwin H. A SHORT HISTORY OF MEDICINE, 
Ronald Press Co., 1955. xviii, 258 p. illus. $4.50. 55-10663, 
Medicine. A short, systematic history of medicine for those who 
wish to familiarize themselves with this field without wading 
through extensive and detailed treatises. Compressed into 20 
short chapters is the story of man's progress in the science and 
art of medicine. 


Zinsser, Hans. RATS, LICE AND HISTORY, Little, Brown & 

Co., 1935. xii, 301 p. $6.00. 36-17603, 

Medicine, Microbiology, Zoology. A biography of a disease and 
its influence on the history of man, Lice are shown to be more 

important in military history than generals. The other charac- 
ter, the rat, has not achieved social or economic stability with 

man; it is an enemy armed with potent weapons, 


Dubos, Rene, and Jean Dubos, THE WHITE PLAGUE: TUBER- 
CULOSIS, MAN AND SOCIETY, Little, Brown & Co., 1952. 

x, 277 p. $5.00. 52-6801, 

Medicine, Microbiology. From 3 to 5 million persons die of 
tuberculosis every year; 50 million suffer from the disease and 
can infect others. Tuberculosis is a social disease and presents 
problems other than medical ones. ''Man can eradicate it without 
vaccines and without drugs." 


de Kruif, Paulk MICROBE HUNTERS, Harcourt, Brace & Co., 
1932, xiii, 368 p. $2.20. 32-10382, 

Microbiology. A pioneer book in popular science writing. This 
is the author's first book of several of the same type, and many 
consider it his best. He has made the fathers of the science of 
bacteriology real human beings like ourselves, This is the story 
of the new world of science made possible by the invention of the 
microscope and of the great advances that resulted in combatting 
some of the worst afflictions of mankind, 


Grant, Madeleine Parker. MICROBIOLOGY AND HUMAN 
PROGRESS, Rinehart and Co., Inc., 1953, xvii, 718 p. illus. 
$7.50, 52-12517, 

Microbiology. The book has been written to acquaint students 
whose major interests lie outside of the general field of science 
with the general principles and accomplishments of microbiology 
and bacteriology. The bacteriological matters are considered in 
the background of broad biological concepts, and the effects of 
microorganisms on the life and death of man are emphasized. 
The cultural aspects of the biological studies are presented so 
that a student may become aware of the interdependence of sci- 
ence and society. The reader will learn how microbiology has 
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contributed to the progress of general biology, medicine, public 
health, agriculture, and industry. As he comes to understand 
the tools and methods of research he develops his own interes 
and potential abilities in laboratory experimentation, 


Burnet, Sir M. NATURAL HISTORY OF INFECTIOUS DISEASE. 
Cambridge Univ. Press, 1953. x, 356p. $5.50. 53-11032, 
Medicine. A discussion of the complex problems of infectious 
diseases, the causative organisms, the relation of organism ay 
infection to the total biological environment. The use of micro, 
organisms for controlling pests, and the possibility of using th 
to synthesize substances which the organic chemist cannot pro. 
duce are but two of several research endeavors. 


*Wood, Laura N. LOUIS PASTEUR, Julian Messner, Inc,, 1943 
viii, 218 p. $2.95. 48-6495. 
Medicine, Microbiology. In this moving biography we obtain ay 
introduction to scientific research through observation of fact 
uncolored by superstitious speculation which so dominated the 
thought of Pasteur's day. It was part of his genius, too, that he 
was a good showman and propagandist. 


Teale, Edwin Way. GRASSROOT JUNGLES: A BOOK OF 
INSECTS, Dodd, Mead & Co., 1950. xi, 240 p. illus, $5, 00, 
44-5481. 

Zoology. In this book you can explore a jungle in your own back. 
yard, along the roadside, or in the park. The purpose of this 
book is to introduce the reader to the fascinating insect world, 


Sootin, Harry. ISAAC NEWTON, Julian Messner, Inc., 1955, 
191 p. $2.95. 55-9868. 

Physics. In 1665, young Isaac Newton made three discoveries 
which were to excite the world of science and start him onan 
amazing career. At 24 he proved that the inverse square law 
accounted for the motion of the moon around the earth, This 
genius also gained eminence as a professor, Member of Parlia- 
ment, and Warden of the Mint. He proved, among other things, 
that the earth is an irregular sphere. 


Zim, Herbert S. PLANTS, Harcourt, Brace & Co., 1947, 
398 p. illus. $4.00. 47-11866. 

Botany. An amateur has surveyed the entire plant kingdom for 
the enlightenment of other amateurs. The author found that his 
activities concerning plants have been fun. As his knowledge of 
the higher and lower plants increased he obtained greater enjoy- 
ment from trips, vacations and walks. His interest and enthusi- 
asm cannot fail to be communicated to many others through this 
book. "We see the earth's green blanket every day and take it 
much for granted that what is the most wonderful thing in the 
world, is generally ignored," 
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Platt, Rutherford. THIS GREEN WORLD, Dodd, Mead & Co., 
1942. viii, 219 p. illus. $6.00. 42-50194, 

Botany. A book about the interesting facts associated with plants 
(including trees) which reveal how the natural world ''works,"' 
What are the world's greatest waterworks? How does a plant's 
food factory operate? What happens to cause autumn colors? 
What is the role of insects in plant reproduction? How does 
nature's assembly line operate?--These and many more questions 
are answered. 


Allen, Durward L. OUR WILDLIFE LEGACY, Funk & Wagnalls 
Co., 1954. x, 422p. illus. $5.00. 53-10792. 

Conservation, Zoology. "On every side wildlife problems are 
making news, The responsible citizen knows there are decisions 
to be reached and he is taking sides--frequently without adequate 
facts or a good background for judgment, He has needed, 

between two covers, an adequate boil-down of wildlife science 
properly related to the conservation (wise use) of other resources, 
The guidance function is the aim of this book." 


Alter, Dinsmore and C. H. Cleminshaw. PICTORIAL ASTRON- 
OMY. Thomas Y. Crowell Co., 1952. 296p. illus. $5.95. 
52-7353. 

Astronomy. Only a very few of the 56 chapters of this book are 
technical, and if they are too difficult they may be omitted with- 
out spoiling your understanding of what the book has to say. It 
appears to answer questions before you ask them. Charts show 
the principal constellations from pole to pole from month to 
month throughout the year. There are many actual photographs 
of the heavens made at the major astronomical observatories, 


Ley, Willy, and Wernher Von Braun. THE EXPLORATION OF 
MARS, The Viking Press, 1956. x, 176p. illus. $4.95 
56-7596, 

Aviation, Astronomy. Mars is closer to the earth than any other 
planet. Therefore, interest is great in possible new discoveries 
which will add to the considerable knowledge already amassed by 
astronomers and summarized in this book. Speculation and ex- 
perimentation precede reality, and we are told how engineers and 
other scientists, building upon the foundation of the astronomers, 
have planned the details of a possible flight to Mars for the first- 
hand exploration of that planet. 


UNIT D (BOOKS 76 to 100) 


this b-76 *Heiser, Victor. AN AMERICAN DOCTOR'S ODYSSEY, W. W. 


Norton & Co., Inc., 1936. viii,544 p. $6.50, 36-27639. 
Medicine. A fascinating account of one physician's adventures in 
45 countries which has now become a classic that can be read 
with enjoyment again and again. 
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Roueche,Berton. ELEVEN BLUE MEN, AND OTHER NARRg. | D-8 
TIVES OF MEDICAL DETECTION, Little, Brown & Co,, 1954 
215 p. $3.50. 54-5121, 

Medicine, Microbiology. The book contains twelve first-rate 
detective stories. The detectives are medical specialists, 7, 
criminals are microscopic organisms we commonly call "gern, 
As in many police cases, the medical detectives get false lead, 
and listen to ignorant witnesses, Only when all the evidence jg 
in, and some seemingly unimportant clues analyzed, is the cy. 
prit apprehended. The stories show how medical science works, D-83 


Croneis, Cary, and William C. Krumbein. DOWN TO EARTy. 
AN INTRODUCTION TO GEOLOGY. Univ. of Chicago Pregs, 
1936. xviii, 501 p. illus, $6.50. 36-10420. 

Geology. We are told that geology is the least commonly under. 
stood science. People love the soil, but know little of its form, 
tion; they thrill at waterfalls, high mountains and canyons, but 
few understand their origin; people are enthusiastic about gems, 
but few can tell how they were formed. Are you exceptional? (, 
do you, too, need to read this book? 


D-79 *Cloos, Hans. CONVERSATION WITH THE EARTH, Aue a 


D-80 *Plotz, Helen (Ed.). IMAGINATION'S OTHER PLACE: POEMS 


D-81 


Knopf, 1954. 409 p., xiii, illus. $5.75. 52-12186, 
Geology. The autobiography of a geologist who says: "'I will giv 
the reader an opportunity to accompany me along my way, and] 
will describe some experiences which seem to me particularly 
memorable. -- Today the earth gives man home and nourish- 

ment, and so it seems worthwhile to present him with a picture 
of his planet, and to recommend to man a more intimate men- 
tal and physical acquaintance with his earth," 


OF SCIENCE AND MATHEMATICS, Thomas Y. Crowell Co,, 
1955. xxiv, 200 p. $3.50. 55-19216. 

Science in General, ''Poets and scientists have a link between 
them, Poets have always been interested in scientific apreiy 
and the men who made them. Sometimes, indeed, poets have a 
ticipated the scientists..." 


Logsdon, Mayme I. A MATHEMATICIAN EXPLAINS. Univ, of 
Chicago Press, 1947. xiii, 189 p. illus. $3.75. 36-8177, 
Mathematics. A supplementary book which will give the person 
who is not a professional mathematician a general survey of the 
science that underlies all other sciences. The book comes tot 
aid of many people who dislike mathematics and may even haved 
inferiority complex with regard to that science. Such people 
occasionally feel embarrassed by their inability to understand 
some apparently simple natural or mechanical law, Read here -87 
about the origins and uses of mathematics for your enjoyment. 


| | 
'D-84 
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Courant, Richard, and Herbert Robbins. WHAT IS MATHE- 
MATICS? Oxford Univ. Press, 1941, xix, 521 p. illus. $7.50. 
41-25632. 

Mathematics. The purpose of this book is to look beyond the 
abstract formalism of mathematics and to discover what mathe- 
matics is really concerned with, It requires some high school 
mathematics plus the ability to do some thinking on one's own 
initiative. 


4, 0-83 *Berkeley, Edmund C. and Lawrence Wainwright. COMPUTERS: 


THEIR OPERATION AND APPLICATIONS, Reinhold Publishing 
Corp., 1956. 366 p. illus. $8.00. 56-6687. 
Mathematics, Physics. A revision of Giant Brains," (an early 


Mathematics. Although the author has designed his book for 


work on the subject) which presents basic information about 
automatic computers. All of the elements of digital, analog, and 
miniature computers are explained. Of interest to mathemati- 
cians, physicists, and engineers and those who aspire to those 
professions. A glossary of terms and expressions is a valuable 
asset. 


Bakst, Aaron. MATHEMATICS: ITS MAGIC AND MASTERY 
(2nd ed.). D. Van Nostrand Co., Inc., 1952, xiv, 790 p. illus, 
$7.50. 52-5739. 


amusement, it is not restricted to tricky or entertaining stunts. 
It shows the versatility and importance of mathematics ina 
great many fields of human activity. 


Swezey, Kenneth M. SCIENCE MAGIC, McGraw-Hill Book Co., 
Inc., 1952. x, 182 p. illus. $4.75. 52-8332. 

Science in General. The best introduction to any field of knowl- 
edge is through an opportunity "'to work at it.'' This little book 
tells of many scientific experiments you can perform with the 
most ordinary things, and tells you the scientific principles they 
illustrate. If you are interested in trying these experiments you 
probably will want to satisfy your appetite by going deeper into 
the many avenues of science the book suggests. 


Moulton, Forest Ray, and Justus J. Schifferes. THE AUTO- 
BIOGRAPHY OF SCIENCE, Doubleday & Co., 1953. met, 666 p. 
$4.50. 45-4699, 

History of Science. A collection of the key passages from the 
master writings of all sciences from the beginning of history 
shows how each scientist "snatched from the subtle motions of 
nature one irrevocable secret'' and gave it to all men so that they 


might know more about themselves and the world in which they 
live, 


Weeks, Mary Elvira. DISCOVERY OF THE ELEMENTS, Journal 
of Chemical Education, 1956. x, 910 p. illus. $10.00, 56-6382, 
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Chemistry, History of Science. ''The material blessings that 
man enjoys today have resulted largely from his ever~increg, 
knowledge of about one hundred simple substances, the Chemic, 
elements, most of which were entirely unknown to ancient cjy, 
lizations, "' 


D-93 


Andrews, Roy Chapman. THIS AMAZING PLANET, G, Pp, 
Putnam's Sons, 1940, ix, 231 p. $3.50. 40-34045, i 
Exploratio . A-collection of stories of the strange doings of 
animals the author has met on his expeditions throughout the 
world and at home. Eighty fascinating, true episodes that you 
will enjoy. 


Lorenz, Konrad Z. KING SOLOMON'S RING: NEW LIGHT oy 
ANIMAL WAYS (Foreword by Julian Huxley). Thomas Y, 
Crowell Co,, 1952. xix, 202 p. illus. $3.95. 52-7373, 
Zoology. "Konrad Lorenz is one of the outstanding naturalist; 
of our day...a provider of an enormous volume of new facts ay, 
penetrating observations, with a style of distinction and charm 
but in addition has contributed in no small degree to the basic 
principles of animal mind and behaviour." 


D-94 


Osborn, Fairfield. OUR PLUNDERED PLANET, Little, Bro 

& Co., 1952. 217 p. $3.50. 48-6167. . 
Conservation. The book, dedicated ''to all those who care aboy 
tomorrow, '' deals with man's conflict with nature, his use ani _ 
abuse of the natural resources. Man's wastefulness has cause 
destruction of valuable resources, and the future of the human 
race is threatened unless we have better conservation, -95 


Newman, James R. WHAT IS SCIENCE? Simon & Schuster, 
1955. viii, 493 p. illus. $5.95, 55-11042, 

Science in General. In answering the question put by the title, 
the book presents twelve articles by eminent authorities that 
plain what each division of science embraces. Though written 
for persons without scientific training, the articles are not all 
easy. Neither is all modern science easy. You are assured 
that in those portions where the going is rough the author could 
not make his exposition more elementary, --What is worth 
knowing is worth working for! D-96 


Carhart, Arthur H. TIMBER IN YOUR LIFE, J. B. Lippincl 
Co, ’ 1955, 317 P- $4, 50. 54-6112. 

Forestry. The pioneers, the early developers of the country, 
always thought there were more and bigger forests beyond, Th 
story of wood to burn, fire, blazing new trails, rangers, big 
green farms, and tomorrow's timber tells you the history of 
past and the promise for the future of our forests and the men 
who have done, and will in the future do, the work of managing 
the timber resources, 


D-96 
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Verne, Jules. TWENTY THOUSAND LEAGUES UNDER THE SEA. 
World Publishing Co., 1946. 375 p. illus. $1.75. 46-5467. 
Science in General. This famous classic of 1870 when it came 
off the press was considered the most fanciful fiction--wild 
dreams of the impossible. During the subsequent 86 years the 
submarine and the wondrous underseas adventures of Captain 
Nemo, as well as other extraordinary devices, have become 
commonplace reality. For that reason the book is commended 
for background reading in science, It has ever been true that 
today's technical realities are yesterday's daydreams. The 
famed mythical submarine Nautilus of Captain Nemo has been 
recreated in the atomic-powered submarine of the U. S. Navy. 
We surely are right in inferring that atomic power gave the 
mythical ship its extraordinary speed and power. 


Smith, H. Shirley. THE WORLD'S GREAT BRIDGES, Harper 
& Brothers, 1953. x, 180 p. illus. $3.50. 54-8993, 
Engineering. Who is not overwhelmed by the experience of 
seeing one of the world's great bridges for the first time? The 
author tells us that the engineers who design and construct these 
bridges have a similar experience of elation, In this book you 
are given details of the problems that confronted builders of 
certain bridges. The construction features, dimensions and 
other interesting facts are described with the aid of drawings 
and photographs. There are eras in bridge building character- 
ized by construction features such as reinforced concrete, 
cantilevers, steel arches, and cable suspension. 


Diebold, John. AUTOMATION: THE ADVENT OF THE AUTO- 
MATIC FACTORY. D. Van Nostrand Co., Inc., 1952. ix, 181p. 
$3.75. 52-13631, 

Engineering. A book about automatic devices and automatic 
factories that have revolutionized the manufacturing and indus- 
trial worlds, that have contributed to the advancement of workers 
and their wages, and have given rise to new human problems we 
must solve.. The research programs in science continually are 
yielding new ways in which our civilization may be made more 
automatic. 


Meyer, Jerome S. WORLD BOOK OF GREAT INVENTIONS, 
World Publishing Co., 1956. 270 p. illus. $3.95. 55-5290. 
Engineering, Physics, Science in General, "Here is man at the 
pinnacle of his genius,,.the story of great inventions is the 
story of man's victory over discouragement and adversity; it is 
the story of his amazing vision, tenacity, and determination to 
overcome all obstacles in order to improve his world, ''--What 
are the fifteen greatest inventions of all time? The author will 
help you to decide. 
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Herrmann, Paul. CONQUEST BY MAN. Harper and Brothen, 
1954, xxiii, 455 p. illus. $6.00, 54-10080, 
Exploration, Geography. This is the story of man's achieve. 


ments in explaining, occupying, and developing the world, "4 
further aim in writing this book was to weaken the very wide. | £-1 
spread conviction that our progress in the technological aspect 
of civilization represents, in any real sense, a greater achiey, 
ment than those of our forebears. This liberation of atomic 
energy probably means no more or no less than did the invent, 
of the firedrill or the wheel in their days.'' This book trace; 
steps by which the world has achieved its state of advanced 
technology. E-1 


Harrison, George Rk WHAT MAN MAY BE, William Morro, 
and Co. 1956. 278 $4. 00, 56-8014, 
Science in General, The story of how science has changed ou 


living during the past 50 years, more than any human endeayo; 
had changed it previously. Science places man more and mon 
in control of the physical elements and will enable him to Contr) 
his destiny even more in the future, 


Fortune, The Editors of. THE MIGHTY FORCE OF RES 
McGraw-Hill Book Co., Inc., 1956. x, 308 p. $4.50, 56-6) E-1 
Science in General, Fifteen articles that have appeared in 


Fortune give a broad look at scientific research of the last fey 
years. You are introduced to the kinds of young men who suc 
in research, to examples of outstanding research in industries, 
to specific problems solved by research, to theoretical conc 
in modern research, and to the tasks ahead, 


Spectorsky, A. C. (Ed.). THE BOOK OF THE MOUNTAINS, 
Appleton-Century-Crofts, Inc., 1955. x, 492 p. illus, $12.4 
55- 10908. 
Exploration, Geography, Science in General. A magnificent oi 


lection of writings, comprehensive and well-balanced as to si 
ject, which portrays man's conflicts, compromises, reaction, 
adaptations, discoveries, ideas, and his life as lived on the 

mountains. The photographs are even more outstanding thant 
writings. Men have sought glory, climbed unknown peaks, ik 
from avalanches and volcanic eruptions, but they have also fow 
solace in the hills and have learned in wonderment of their 


meaning. 


UNIT E (BOOKS 101 to 125) 


Archer, Sellers G. SOIL CONSERVATION. Univ. of 
Press, 1956, xxi, 305p. illus. $3.75. 56-6002. 


Agriculture, Conservation. Poor land makes poor people; gov 


land spells prosperity. The history, principles, and practice 
soil conservation are authoritatively presented for the 
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enlightenment of all good citizens irrespective of their interest 
in agriculture. Soil conservation is a nation-wide action pro- 
gram which should be understood and supported by everyone. 


de. | E-102 *Lisitzky, Gene. FOUR WAYS OF BEING HUMAN, The Viking 


stice 


Press. 1956. 303 p. illus. $4.50. 56-14304, 
Anthropology. The author brings into the realm of the layman 
four primitive tribes representing exotic cultures in different 
geographical locations. Consideration of them arouses in the 
reader an intense pride in the human race, 


£-103*Moore, Ruth. MAN, TIME, AND FOSSILS, Alfred A. Knopf, 


1953. xviii, 411 p., xiii. illus. $6.50. 53-6854, 

Paleontology, Anthropology. The author, as a reporter, tells of 
the work of many scientists in searching out the evidence and 
interpreting the history of man. This is a history told by un- 
earthed geological and anthropological evidence, the interpreta- 
tion of which is now assisted by mathematics and atomic science, 
By means of carbon 14 it has been possible to re-date paleonto- 
logical and anthropological findings belonging to the last 25, 000 
years and thus increase knowledge of man's evolution. 


White, Anne Terry. LOST WORLDS: THE ROMANCE OF 
ARCHAEOLOGY. Random House, 1941. 316p. illus. $3.95. 
41-15353. 

Archaeology. Of explorers and explorations among the dead of 
antiquity. The aim is to bring us direct knowledge of past eras 
and forgotten peoples, to make more accurate our knowledge of 
history. Here are accounts of discoveries and discoverers of 
ancient Troy, Mycenae, and Crete; in Egypt; of the old Kingdoms 
of Assyria, Babylonia, and Sumeria; and of the ancient Mayas. 


E-105*Einstein, Albert, and Leopold Infeld, THE EVOLUTION OF 


PHYSICS: THE GROWTH OF IDEAS FROM EARLY CONCEPTS 
TO RELATIVITY AND QUANTA, Simon & Schuster, 1938. x, 
319 p. illus. $3.95. 

Physics. This is not a textbook of physics, ‘Our intention was 
rather to sketch in broad outline the attempts of the human mind 
to find a connection between the world of ideas and the world of 
phenomena... The book is a simple chat between you and us... 
our aim will be accomplished if these pages give you some idea 
of the eternal struggle of the inventing human mind for a fuller 
understanding of the laws governing physical phenomena," 


E-106*Coombs, Charles, SURVIVAL IN THE SKY, William Morrow 


& Co., 1956. 256p. illus. $3.75, 56-6577. 

Aeronautics. ''A completely honest and authentic book about the 
human factors involved in high-speed and high-altitude flight" 
based on information the author has received from various agen- 
cies engaged in aviation research, from the United States Air 
Force and the United States Navy. 
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Dufek, George J. OPERATION DEEPFREEZE, Harcourt, 
Brace and Co., 1957. x, 243 p. illus. $5.00. 57-6216, 
Exploration. The successor to Admiral Byrd as director Of the 
U. S. Navy's Antarctic Expeditions, tells of the expedition Whig 
began in 1956. Although as adventurous as its predecessors, 
"Operation Deepfreeze'' was requested by American scientifi, 
leaders as part of the great worldwide research a on 
the International Geophysical Year, 1957-58. 


Carson, Rachel. THE SEA AROUND US, Oxford Univ, Press, 
1951. vii, 230 p. illus. $4.00. 51-10430. 

Oceanography, Biology. One of the finest examples of popular 
scientific writing of the present century. Miss Carson intro. 
duces you to the basic things with which the science of ocean. 
ography is concerned in both its physical and biological aspect, 
She tells you a great many things you do not know about the 
great oceans and their inhabitants. The sea is the commonest 
part of the earth and also the least known, 


Douglas, John Scott, THE STORY OF THE OCEANS, Dodd, 
Mead & Co., 1952. ix, 315 p. $3.50. 52-8670. 

Science in General, Oceanography. This narrative introductio, 
to the science of the sea partakes of all the basic sciences as 
they relate to the waters of the earth. The origin and behavior 
of life in the ocean, and the relationship of the sea to the land 
are basic to our understanding that ''the oceans are the true 
Garden of Eden," 


Carson, Rachel L. THE EDGE OF THE SEA, Houghton 
Mifflin Co., 1955. viii, 276 p. $3.95. 54-10759. 
Oceanography, Biology. ''Like the sea itself, the shore fascin- 
ates us who return to it, the place of our dim ancestral begin- 
nings. In the recurrent rhythms of tides and surf and in the 
varied life of the tide lines there is the obvious attraction of 
movement and change and beauty."" The Atlantic coast of the 
United States has been chosen for the pictures and descriptions 
of shore life and the forces of nature which open up a whole nev 
world of life, beauty, and wonder. 


Russell, F. S. and C. M. Yonge. THE SEAS: OUR KNOWLEDG 
OF LIFE IN THE SEA AND HOw IT IS GAINED, Frederick Wan 
& Co., 1936. xiii, 379 p. illus. $5.00. 29-10582, 
Oceanography. An introduction to the entire science of ocean- 
ography which partakes of physics, chemistry, geology, astror 
omy, meteorology, geography, and many branches of biology. 
It can be read as a whole for a complete perspective of the 
science of the sea, or in part if one wishes to inform himself 0 
a particular phase of sea study. Included is a section dealing 
with the products of commerce coming from the sea. Descrip- 
tions of the fishing industries reveal the importance of the sea 
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as a livelihood. The section on fishery research shows what 
science is doing to further our knowledge and enable us to 
conserve marine resources, 


f-reseby Richard S., etal. ENGINEERING IN HISTORY, McGraw- 


Hill Book Co., Inc., 1956. vii, 530 p. illus. $8.50, 55-8287. 
Engineering, History of Science, This presents the development 
of engineering in Western civilization. 'Although emphasis is on 
the advance of engineering through the centuries, the activities 
of engineers are related to other human activities...'"' 


Durrell, Gerald M. THE OVERLOADED ARK, The Viking 
Press, 1953. xv, 272p. illus. $3.75. 53-8618, 

Zoology, Exploration. A unique reading adventure consisting of 
a chronicle of a 6-month's collecting trip by two young natural- 
ists in the rain forests of the Cameroons in West Africa. They 
collected birds, mammals and reptiles and the author describes 
for us the people and other life in one of the few places on the 
African Continent that remains in its primitive condition, 


Semat, Henry. PHYSICS IN THE MODERN WORLD, Rinehart 
& Co., Inc., 1949. xiii, 434 p. illus. $6.00. 49-8625, 
Physics. This textbook is presented for the high-school student 
who may be sufficiently interested to go beyond the elementary 
physics presented in his course, The development is traced of 
the major physical concepts and the important physical laws are 
explained, LDlustrations have been chosen of subjects that will 
interest non-science as well as science students. The mathe- 
matics employed does not go beyond algebra and plane geometry. 


Kline, Morris. MATHEMATICS IN WESTERN CULTURE, 
Oxford Univ. Press, 1953. xii, 484 p. illus. $7.50. 53-9187. 
Mathematics, History of Science. ''The object of this book is to 
advance the thesis that mathematics has been a major cultural 
force in Western civilization. '' Everyone knows the practical 
uses of mathematics in engineering, accounting, etc., but few 
appreciate that mathematics is the basis of all scientific reason- 
ing, and generally has contributed to intellectual advancement. 


E-116*Fitch, James Marston. AMERICAN BUILDING: THE FORCES 


THAT SHAPE IT, Houghton Mifflin Co., 1948. 382p, illus. 
$6.00. 48-5133, 

Architecture. A discussion of the main forces and principal 
personalities in American building during three centuries. A 
lucid discussion of the impact of science and technology upon 
modern building is included. 


Sootin, Harry. MICHAEL FARADAY: FROM ERRAND BOY TO 
MASTER PHYSICIST, Julian Messner, Inc., 1954. 180 p. 
$2. 95. 54- 677 6. 
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E-121*Lovejoy, Esther Pohl.k WOMEN DOCTORS OF THE WORLD, 
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Physics, Biography. An errand boy and apprentice bookbinde; 
educates himself in science, conducts experiments in electric; 
in his room, is given free tickets to a series of lectures by 
Sir Humphrey Davy. Faraday soon became an apprentice in 
Davy's laboratory. In later life Davy said his greatest contri, 
tion to science was Michael Faraday. 


Levinger, Elma Ehrlich, GALILEO, Julian Messner, Inc,, 
1954, 180 p. $2.95. 52-13550. 

Astronomy. A gifted young man wanted to be a painter and in. §.123 
ventor; he decided to be a monk and his displeased father sent 
him away to study medicine. He found consolation in philos 
and mathematics. This is the man who developed talents in 
astronomy too, who revised current notions of gravity, and 
became an experimental scientist searching for honest truth, 


Coulter, Merle C. THE STORY OF THE PLANT KINGDOM, [| 
Univ. of Chicago Press, 1935. ix, 270 p. illus. $3.50, 36.3 
Botany. Designed to provide a general survey of botany for the 
average person who does not intend to become a specialist, | 124 
provides a review of the plant science field with all of its 
various specialties. The plan of the book enables the reader t 
follow the development of the plant kingdom from its simple 
origins to its diversification into a quarter million living spec; 


Boucher, Paul E, FUNDAMENTALS OF PHOTOGRAPHY, 
D. Van Nostrand Co., Inc., 1955. xii, 473 p., liii., illus, 
$7.50, 55-7829, 

Physics, Chemistry. The book is designed for practical ama- 
teurs as well as college students to give them a better under- 
standing of photographic theory and principles and thus aid then 
in making better pictures. Procedures for various photographi 
operations and for processing film and prints are described, a 
an appendix contains useful tables and a formulary for making 
developers and fixing baths. Although the organization of this 
book is aimed at providing a course in practical photography, i! 
lends itself to individual use as a reference book. 


Macmillan Co., 1957. x, 413 p. illus. $5.95. 56-7316, 
Medicine. "Questions from writers and from young college 
women considering medicine as a career were sometimes hard 
to answer, They wanted facts. And searching for the facts! 
was rewarded by a wealth of authentic information regarding th 
work of women in the medical profession.'' That informations 
the basis of this book. 


Faxon, Nathaniel W. (Ed.). THE HOSPITAL IN CONTEMPO- 
RARY LIFE, Harvard Univ. Press, 1949. 288 p. $5.00, 
49-7655. 
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Medicine. This book should interest everyone, because people 


who do not become hospital patients at least once in their lives 


are not numerous. Eight eminent doctors discuss the history of 
hospitals, their organization and needs, and their future possi- 
bilities in caring for the sick and in serving as great research 
centers. We are told of the important place of the hospital in 
community life and the responsibility of every person for keep- 
ing it there. 


Cousteau, J. Y. THE SILENT WORLD, Harper & Brothers, 
1953, xiv, 266 p. illus. $4.75. 52-5431, 
Exploration, Oceanography, Archaeology. By modern skin 


diving, and by the use of the aqualung, we are treated to a per- 
sonal underseas experience of probing among long-forgotten 
shipwrecks, destroying mines set during the war to capture 
unwary ships, finding sunken treasures of past centuries, and 
viewing undersea life in its own world, The photographs are 
evidence of the development of effective underseas photography. 


Pfeiffer, John. THE CHANGING UNIVERSE, Random House. 
1956, 243 p. illus. $4.75. 56-5224, 
Astronomy, Physics. A description of a new field of research, 


“radio astronomy, '' which is exploring a new universe by means 
of radio signals and radio objects. This book tells of the re- 
search of pioneers in this new field and describes unusual dis- 
coveries about other parts of the universe, It interprets the 
"voices" and ''noises'' from outer space, 


Bonestell, Chesley, and Willy Ley. THE CONQUEST OF 

SPACE, The Viking Press, 1956. 160 p. illus. $4.95. 49-10790. 
Aviation, Astronomy. You are present with Ley at the launching 
of a giant rocket at White Sands Proving Ground and from that 
first-hand experience you are carried backward into the history 
of rocket flight, and forward into the flight of the future. The 
basic knowledge and discoveries of astronomy, mathematics and 
physics upon which will rest man's eventual achievement of inter- 
planetary flight are presented. The exceptional astronomical 
paintings of Bonestell illustrate this outstanding book. Some of 
these paintings are works of art, yet the author has used scien- 
tific facts in their creation. 


UNIT F (BOOKS 126 to 150) 


Gollomb, Joseph, ALBERT SCHWEITZER: GENIUS IN THE 
JUNGLE, Vanguard Press, 1949. 249 p. $3.00, 49-48819, 
Medicine, Biography. The story of one of the most gifted men of 
the present, He early reached fame as a concert organist, 
preacher and teacher, He sacrificed these talents and a prom- 
inent position to study medicine, that he might devote himself to 
a life of service as physician, friend and teacher of the native 
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F-127 


F-128 


F-129 


F-130 


F-131*Williams, J. D. THE COMPLEAT STRATEGYST, McGraw 


Medicine. "... I hope that, in describing the surgeon's coyy, 


Metallurgy, The history of the discovery, use and refinementd 
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populations of West Africa. The success of his work among thy Fel 
people has brought him world renown, 


Lutz, E. H. G. MEN WITH GOLDEN HANDS. Appleton- 
Century-Crofts, Inc., 1956. ix, 269 p. $3.75. 56-13138, 


geous ventures, the decisions often reached in the last Second x 
the operating table, and the creative ideas and strategic plang 
that go on in his mind, I shall succeed in conveying Something y 
the inexplicable magic of those golden hands."' You actually 

enter the operating room and witness some of the great surgiggfF-l. 
miracles of the past century. 


Fox, Ruth, GREAT MEN OF MEDICINE, Random House, 1% 
xi, 240 p. illus. $3.50. Med 47-36. 

Medicine. Many men, during the past 2500 years, have helped 
make modern medicine, but nine were exceptionally important, 
First, Vesalius, who stole a skeleton from the gallows and 
anatomy a science, and lastly Koch, who proved the germ theo F-!: 
of disease. The other seven were equally illustrious: Pare, ) 
Harvey, Jenner, Laennec, Semmelweis, Morton, and Lister, 
There is a brief sketch of the life of each of these men and of 
their work for which they became well-known, 


Stevenson, Lloyd G. NOBEL PRIZE WINNERS IN MEDICINE 
AND PHYSIOLOGY. Henry Schuman, 1953. ix, 291 p. $6.5), 
53-10370. 

Medicine, Physiology, Biography. A half-century of achievend 
in medical science is reflected in the Nobel Prize awards in 
physiology and medicine. Each winner has made a personal [F-l: 
contribution to science of first-rate importance. The stories; 
sixty men--brief biography, description of prize-winning work, 
and the consequences in theory and practice--give an insight 
into medical and physiological progress, 


Sullivan, John W, W. THE STORY OF METALS, Iowa State 
College Press, 1951. x, 290 p. illus, $3.00, 51-2333, 
metals is an important and inseparable part of the history of F-13 
civilization. This book traces the story of metals and metal- 
lurgy, past, present, and with a forecast for the future--per 
haps metal clothing? 


Hill Book Co, Inc. 1954, xvi, 234 Pp. illus. $4. 75. 53-90), 
Mathematics. This intriguing book on the theory of games is it} 


tended ''to bridge the gap between the priestly mathematical 
activities of the professional scientist and the necessarily blisi 
reaction of the intelligent layman who happens not to have 
acquired a mathematical vocabulary." 
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Hogben, Lancelot. MATHEMATICS FOR THE MILLION (3rd ed,) 
W. W. Norton & Co., Inc., 1951. xiv, 697 p. illus. $6.95. 
51-8025. 

Mathematics. The author wrote this book for diversion during a 


stay in the hospital. Although he did not intend to publish it, he 


was persuaded to do so. It has gone through three editions of a 
total of 32 printings. The author has succeeded in proving his 
conviction that the study of mathematics can "be made exciting to 
ordinary people, as, for instance, myself," 


Friend, J. Newton. NUMBERS: FUN AND FACTS, Charles 
Scribner's Sons, 1954. xi, 208 p. $2.95. 54-8690. 
Mathematics. This is not a primer or a textbook. It will tell you 


something about numbers, how they originated, and of the tradi- 


tions, legends and superstitions that have collected around num- 
bers, Some of the observations are ancient, some are entirely 
new. 


Lieber, Lillian R. THE EDUCATION OF T, C, MITS, WwW. 
Norton & Co., Inc., 1944. 230p. illus, $3.95, 44-40067. 
Mathematics. You are the hero of this book! Did you say 
"mathematics is boring''? This book is unlike any you've ever 
read, It's about mathematics, and about science, and thinking, 
and hunches, and common sense, and many other things including 
preconceived notions. Does it surprise you to know that 2 x 2 
does not have to equal 4, or that a straight line is not necessarily 
"straight, '' or that you can obtain agreement with different points 
of view? 


Dantzig, Tobias. NUMBER: THE LANGUAGE OF SCIENCE, 
The Macmillan Co,, 1954. ix, 340 p. illus. $5.50, 54-8531, 
Mathematics. ''The author holds that our school curricula, by 
stripping mathematics of its cultural content and leaving a bare 
skeleton of technicalities, have repelled many a fine mind, It 

is the aim of this book to restore this cultural content and pre- 
sent the evolution of number as the profoundly human story which 
itis," 


Kasner, Edward and James Newman. MATHEMATICS AND THE 
IMAGINATION, Simon and Schuster, 1940. xiv, 380 p. illus. 
$4.50. A54-1776, 
Mathematics. This is a book, not too easy and not too "'tough"' to 
stimulate your interest in the queen or mother, of all sciences. 
"...in their prosaic plodding toil, logic and mathematics often 
outstrip their advance guards and show that the world of pure 
reason is stranger than the world of pure fancy."' The book con- 
tains an excellent annotated list of further readings in mathe- 
matics and related subjects. 
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EXPLORATIONS ON THE MARVELS OF SCIENCE, Abelard. 
Schuman, 1957. 195 p. illus. $3.50. 57-9947. 

Science in General. An excursion into the realms of the exceed, 
ingly large and the exceedingly small. Individual electrons, a 
and molecules are almost incredibly small, while the nuiahalill 
used in discussing probabilities in the universe as a whole are 
almost incredibly large. A background of previous scientific 
knowledge is not necessary to enjoy this book. It is written fo, 
the general reader with an inquiring mind, 


F-14 


and Co., Inc., 1957. 1146p. illus. $9.95. | 
Science in General, A one-volume encyclopedia of the major 
theories, facts and principles of science in terms that everyone 
can understand, You may read as you would any book that in. 


terests you. Or, you may obtain information on a particular 
phase of science that interests you at the moment, It is liber 


illustrated by diagrams and mathematical explanations. 


F-139*Ley, Willy. ROCKETS, MISSILES, AND SPACE TRAVEL, 


F-140 


F-141 


F-142*Freuchen, Peter, and Finn Salomonsen. THE ARCTIC YEAR 


The Viking Press, 1957. xvi, 528 p. illus. $6.75. 57-1112}, 
Aviation, Rockets, Space Travel. The third edition of a very 
gogular bhoak, It traces the history of rockets from World Wax 
developments to the launching of ''Sputnik.'' Forty percent of 
material is past, 40 percent present, and 20 percent future, 4 
complete historica) account and sourcebook written for the non 


professiona) layman is this book. 


Peterson, Roger Tory and James Fisher. WILD AMERICA, } 5.14 
Houghton Mifflin Co,, 1955, xii, 434 p. illus, $5.00, 55-667 
Biology, Geography. A record of a journey to those important 
parts of North America represented by National Parks, Nation 
Monuments, Fish and Wildlife Refuges, bird sanctuaries, and | 
other natural history and conservation endeavors. Written fron 

the notes of the two travelers, the authors have the gift of 
escorting the reader as they re-experience their discovery of — 
the natural wonders. 


Diamond, Freda. THE STORY OF GLASS, Harcourt, Brace 
& Co., 1953. ix, 246p. illus. $3.75. 53-7864. 
Chemistry, Physics, Archaeology. Can you imagine a world 
without glass? If you can you would find a civilization stripped 
of thousands of essential objects and hence much less advanced | p.)4; 
in many ways. This is a story of the discovery, making, and 
fabrication of glass to meet its many uses, 


G. P. Putnam's Sons, 1958. 438 p. illus. $5.95. 58-7165, 
Exploration, Zoology, Botany. In this most unusual book @ 


| | 
| 
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world-famous explorer and a naturalist collaborate in an account, 
month-by-month, of the flora and fauna of the Arctic Zone. The 
Arctic has its unique forms of life which must exist under the 
extraordinary and disadvantageous conditions. Peter Freuchen 
captured the esteem of the American people, but his real achieve- 
ments are measured by his long years in the Arctic during which 
he came to know it intimately. 


Friend, J. Newton. MAN AND THE CHEMICAL ELEMENTS. 
Charles Scribner's Sons, 1953. ix, 354p. illus. $6.00. 53-8323. 
Chemistry, History of Science. Students of history and literature 
Will find this book quite as informative and enjoyable as will the 
person who is interested in or merely curious about science. 

Each section begins with the earliest theories, evidences of use, 
or facts concerning a group of chemical elements and brings the 
story up to modern times. 


Killeffer, D. H. TWO EARS OF CORN, TWO BLADES OF GRASS, 
D. Van Nostrand Co., 1955. x, 139 p. illus. $4.00. 55-6496, 
Chemistry, Engineering. Modern chemistry and engineering have 
“get the world afire.'' The story of the development of modern 
machines and processes, and the use of raw materials that are 
plentiful to make things that formerly were made of less plenti- 
{ub and more expensive materials is truly a chronicle of modern 
miracles, Synthetic fabrics, synthetic rubber, new drugs, the 
manufacture of vitamins, the preservation of wood, agriculture 
without soil, and many other wonders are described in relation to 
life in our new atomic age. 


Farber, Eduard. THE EVOLUTION OF CHEMISTRY. Ronald 


- Press Go,, 1952, ix, 349 p, illus, $6,00, 52-9465, 


F-146 


Chemistry, History of Science. "Investigators through the ages 


have contributed to our present-day knowledge of the nature of 


substances, affinity, and chemical reactions. Throughout the 
volume, so far as possible, the story has been told by letting old 
records relate what actually took place... The reader of these 
pages will soon discern that the development of chemistry has 
from the earliest times gone hand in hand with progress in other 
sciences and philosophies...'' The author recognizes three 
periods in the history of chemistry: emergence as a science, the 
construction of chemical systems, and the age of specialization 
and industrialization. 


Fenton, Carroll Lane. LIFE LONG AGO: THE STORY OF 
FOSSILS, John Day Co., 1937. x, 287 p. illus. $6.00, 37-36363, 
Paleontology. Life during those millions of years before recorded 
history has left its own history in the rock strata of the earth. 

Now transformed into stone, skeletons, footprints, fantastic 
shells, impressions of leaves and twigs enable us to see those 
forms of life which have long since passed out of existence. You 
may now meet many of these creatures and learn of their world, 
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Meyer, Jerome S. FUN WITH MATHEMATICS. World Pub, C 
1952. x, 176p. $2.75. 52-8434, 
Mathematics. Since the earliest development of mathematics, 
certain mysteries, puzzles, and tricks have been created, pre. 
served and transmitted from generation to generation. Some oj 
them were part of the lore of magicians or mystery-men of Past 
centuries. Some are recent. All provide an enjoyable and Pain. 
less method of learning more about mathematics and having fun 
at it. 


G-lf 


F-148 *Conant, James Bryant (Ed.). HARVARD CASE HISTORIES In 


F-149*Conant, James Bryant (Ed.). HARVARD CASE HISTORIES 


F-150 


G-151 


G-152 


EXPERIMENTAL SCIENCE, Vol. 1 Harvard Univ. Press, 195) 

xvi, 321 p. $5.00. 57-12843, Gel! 

EXPERIMENTAL SCIENCE, Vol. 2 Harvard Univ. Press, 195) 

pp. 323-639. $5.00. 57-12843. 

Science in General. These two volumes are designed to give the 

general reader a perspective of the relation of developments in _ 

the sciences to other forms of human activity. Each volume con: | 

tains four case histories, individually portraying broad back- G-15 

ground of some phase of discipline of science. These volumes 

have been specifically recommended for promising young people, 


Spectorsky, A. C. (Ed.). THE BOOK OF THE SEA, Appleton. 
Century-Crofts, Inc., 1954. xv, 488 p. illus. $12.50, 54-116, 
Oceanography, Exploration, Science in General. The anthology 

of writings about the sea, superbly illustrated, is a joyful adven.|¢.)5 
ture. History, geography, biography, fiction, and science all 

are represented, Here we read of men who first ventured on th | 
sea, of those who fought and tried to conquer its forces, of those | 
who study the sea, and finally of man's wonderment at the forces 
and marvels of the sea. 


UNIT G (BOOKS 151 to 175) 


Bates, Marston. THE PREVALENCE OF PEOPLE, Charles 
Scribner's Sons, 1955. 283 p. $3.95. 55-7190. G-15 
Anthropology, Biology. A broad study of man, who alone of all 
creatures can control his destiny. The problems of population, 
epidemic disease, survival, increased longevity, food supplies, 
are discussed as a related whole. There are present-day prob 
lems of human biology and human relations with the environment 
with which today's and tomorrow's scientists and leaders must 
grapple increasingly. 


Diole, Philippe. 4000 YEARS UNDER THE SEA, Julian Messner 
Inc., 1954, xiv, 237 p. illus. $4.50. 54-6762. (G-15 
Archaeology. Skin divers and helmet divers have invaded the dee) 
sea world and have brought to the surface many remnants and 
treasures of past centuries. The recovered objects have added 
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to our knowledge of past eras, centuries and peoples, particularly 
. Cy, those of the eastern Mediterranean. 


8,  ¢.153 Moore, Patrick. THE STORY OF MAN AND THE STARS, 


re. w. W. Norton & Co., Inc., 1955. 246p. illus. $4.95, 55-14771. 
e of Astronomy, History of Science, Ptolemy, Copernicus, Brahe, 

past Kepler and a host of others defied the beliefs of their own times 
pain. and supplanted them with facts about the heavenly bodies and the 
fun place of the earth in the universe. We have now learned of the 


insignificance of the earth in the total universe and are at the 
early dawn of a new age of astronomy when we may learn by 
IN | travel. 


G-154*Mallan, Lloyd. MEN, ROCKETS AND SPACE RATS, Julian 
Messner, Inc., 1958. ix,336p. illus. $5.95. 55-7257. 


1957, Aeronautics, Rockets. An up-to-date revision of a very popular 
book that gives authentic behind-the-scenes reports of the tech- 

> the nological race for air supremacy, and the thrilling developments 

sin looking toward future explorations of outer space. 

CON 

.- ¢-155 Buchsbaum, Ralph M. ANIMALS WITHOUT BACKBONES, Univ. 

1es of Chicago Press, 1948. xiii, 405 p. illus. $6.00. 48-9508, 

‘ople, Zoology. Each group of invertebrates serves as an illustration 
of some important principle. The photographs are excellent. 

‘ton- The book will have special appeal to those just beginning to notice 

“l1163, carefully the minute forms of life around them everywhere. 

logy 


dven-|G-156 Wallace, George J. AN INTRODUCTION TO ORNITHOLOGY. 
all The Macmillan Co., 1955. xii, 443 p. illus. $8.00. 55-102. 


yn the | Zoology. There are many good popular books on birds, but none 
those of them introduce the reader to ornithology as a field of scientific 
orces research. This book is written with a minimum of professional- 


technical language. It therefore can be enjoyed by anyone who 
wishes to get a well-rounded understanding of birds as individuals 
and as an important group of backboned animals. 


G-157 Hamilton, William J., Jr. AMERICAN MAMMALS: THEIR 


‘all LIVES, HABITS AND ECONOMIC RELATIONS, McGraw-Hill 

ion, Book Co., Inc., 1939. xii, 434 p. illus. $6.75. 40-27054. 

lies, Zoology. Most books on American mammals are regional. The 
robe value of this book is its coverage of mammalogy in general for 
ment the entire United States. Chapters deal with ancestry, classifica- 
ust tion, natural history, feeding habits, migration and distribution; 


also with the various categories of animals as they are related 
to man's world. 


essne! 

 1G-158*Schultz, Leonard P., and Edith M. Stern. THE WAYS OF FISHES, 
ne dee: 'D. Van Nostrand Co., Inc., 1958. x, 264 p. illus. $5.00. 
nd Agr48-209, 


ided Zoology. The book is devoted to the life history and habits of 
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some fishes selected because of their great interest. The ichth 
ologists share with others the enjoyment derived from their sty 
of the bizarre, astonishing and manifold ways of an important | 
group of vertebrates. 


Dean, Gordon. REPORT ON THE ATOM, Alfred A. Knopf, Is, 
xi, 321 p, vi. illus. ab 00. 53-6849. 
Chemistry, Physics, Engineering, Atomic Science. The form, G- 


chairman of the Atomic Energy Commission writes what everyoy 
should know about the atomic energy program of the United 
States; facts that should be known if we are to survive and handle 
ourselves wisely in the atomic age. About all that most people — 
know is that the program is big, costly and complicated, 
Gamow, George. MR, TOMPKINS EXPLORES THE ATOM, _ » 
Cambridge Univ. Press, 1955. x, 97 p. illus. $2.95, 44.345 
Physics, Atomic Science. The development byour hero, Mr, 


. Eugene Rabinowitch), Viking Press, 1955. xviii, 237 p. illu. 


Tompkins, of what he believes to be a sure-win gambling systey 
becomes the route for understanding molecular motion, Statistic: 
fluctuations, and other phenomena. Through an ingenious drea, 
the hero becomes a valency electron in an atom and has no part. 
ner, and through his weird experiences we understand just wha 
electrons are and how they behave. The story of a woodcarver 6-] 
explains the principle of the cyclotron, or atom-smasher, 


Asimov, Isaac. INSIDE THE ATOM, Abelard-Schuman Inc,, 
1956. 176p. illus. $2.75. 56-5910. 

Physics, Atomic Science. A famous scientist explains atomic 
energy in a simplified manner beginning with the structure of 
matter and then building up to atomic energy itself. The com- 
plex structure of the atom is explained by comparisons in term 
of objects in our everyday experience, The diagrams are very 
helpful in understanding the subject. Geil 


Fermi, Laura. ATOMS IN THE FAMILY: MY LIFE WITH 
ENRICO FERMI, Univ. of Chicago Press, 1954. ix, 267p, 
illus. $4.75, 54-12114, 

Physics, Atomic Science, Biography. The first atomic pile wa 
erected in a squash court at the University of Chicago by a smil 
group working in great secrecy. The leader was Enrico Fermi 
Nobel prize winner, and this book is a story of his life as studer 
teacher, and finally as foremost research worker in atomic 
physics. The informal, conversational narrative will interest 
even those who have not been engrossed in the accomplishment: 
of our atomic age and its forecast for the future. 


Hecht, Selig. EXPLAINING THE ATOM (Revised and enlargedt}G-1¢ 


$3.75. 54-10708. 
Physics, Atomic Science. The story of the atom is unfolded in 
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hth stages, or events, each arising out of those that have preceded 
oan it; The ator as a homogeneous ball. The atom becomes com- 
t | plex. The atom develops a structure. Atoms release energy. 


Atomic bombs become possible. Atomic bombs are made, 
Atomic bombs become plentiful and varied. 'Superbombs" are 


1 built. Atomic power emerges. 
G-164 *Glasstone, Samuel. SOURCEBOOK ON ATOMIC ENERGY, 
eryoy, D. Van Nostrand Co., Inc., 1958. 641 p. $4.40. 58-7961. 
| Physics, Atomic Science. A new edition of a very popular and 
andl: authoritative sourcebook on atomic energy, atomic theory, and 
rple | atomic science. Sponsored by the Atomic Energy Commission. 


| G-165 Sloop, Mary T. Martin, MIRACLE IN THE HILLS, McGraw- 
Hill Book Co., Inc., 1953. x, 232 p. illus. $3.75. 52-13467. 


345) Medicine, Biography. A woman physician devotes 40 years of 

Us her life to practice in the mountains of North Carolina where she 
ysten. and her husband dedicated themselves to the health and education 
istic, of the people living there. Two people, received at first with 
drean. great suspicion, reformed the health and way of life of the local 
part: inhabitants and became honored citizens. 

what 


rver G-166 Kugelmass, J. Alvin. J, ROBERT OPPENHEIMER AND THE 
ATOMIC STORY, Julian Messner, Inc., 1953. 179 p. $2.95, 


53-10508, 
C., Engineering, Physics, Atomic Science, Biography. This is the 
story of a still young scientist engaged in research at the 
mic Institute of Advanced Studies. To him belongs much responsibil- 
of ity for building the atomic bomb, and for releasing atomic energy 
om: for peacetime and useful purposes, Everyone should know the 
terms facts presented by this popular insight into atomic science. 


G-167 Thomson, Elizabethh HARVEY CUSHING: SURGEON, AUTHOR, 
) ARTIST. Henry Schuman, 1950, xviii, 347 p. illus. $4.00. 
H 50-3130, 


P. Medicine, Biography. Harvey Cushing was noted as an author and 
artist as well as a surgeon. His work in neurological surgery 

le was and its problems made operations on the brain of little more 

a smal hazard than those of the abdomen. In addition to perfection of 

Fermi, this branch of surgery he taught that a physician is obligated to 

- studer, consider more than a diseased organ, more than the whole man-- 

ric he must view man in his world. In this book you review his life 

erest beginning on the morning in 1895 when he entered a ward as an 

hments interne at Massachusetts General Hospital in Boston to his climax 


as a professor of Neurology at Yale University. 


satel de Kruif, Paul. MEN AGAINST DEATH, Harcourt, Brace & Co., 
_ illus, 1932. viii, 363 p. illus. $3.75. 33-4673, 
Medicine, Microbiology, Biography. The author, with his 


ded in unusual gift for making alive stories of past research and 


y 
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discovery, tells us of important persons and events in the ag 

of medicine and the control of disease. Although much progre, 
has ocurred since its writing, this book tells of persons and di, 
coveries that will always remain as monumental events in the | 
progress of the healing arts. 


Clapesattle, Helen, THE DOCTORS MAYO (2nd ed.).  Uniy, 
Minnesota Press, 1954. xiii, 426p. illus. $4.75, 54-1177), 
Medicine, Biography. The story of a father and two sons of 
worldwide fame. Also, the story of Rochester, Minnesota, 
"without a scenic’ wonder or historic shrine in sight." To this 
little town on the edge of nowhere men come from all over the ¢.| 
world for treatment and instruction in the healing arts. The 
great clinic they created is a living monument to them and thei; 
great contribution to medical science. 


Payne-Gaposchkin, Cecilia. STARS IN THE MAKING, Harvay 
Univ. Press, 1952. xii, 160 p. $4.25. 52-9378, 

Astronomy. A presentation of the drama of the heavens in whig 

the players are stars, dust, and atoms. The scenes are varioy 
groupings of stars. The three acts: Ages of Things, Evolutio, 

of Galaxies, and Evolution of Stars, Those who have visiteda ¢-| 
planetarium will enjoy this story as a 'refresher.'' Those wh 
have not visited one will want to after they have xead the book, 

The photographs are unusually excellent. 


Storck, John, and Walter D,. Teague. FLOUR FOR MAN'S 
BREAD: A HISTORY OF MILLING, Univ. of Minnesota real 
1952. xiii, 382 p. illus. $7.50. 52-7482, 

Agriculture, Engineering, History of Science, Since bread is 
important to all people ''The miller's tale recorded in this voluy 
is necessary to an understanding of our modern industrial civi- 
lization. The ways in which man has made flour for his bread 
have forged the patterns of technological progress; the refineme: 
of tools, the increasing use of power, the development of large. 
scale production and distribution. The progress has had far- 
reaching influence on man's social development. "' 


H-l 


G-172*Williams, Beryl, and Samuel Epstein. THE ROCKET PIONEEI 


G-173 


ON THE ROAD TO SPACE, Julian Messner, Inc., 1958,» xii, 
241 p, illus, $3.75, 55-6921. 

Aeronautics, Rockets, In this time of successful man-made 

satellites, a knowledge of the development of rockets is indis- 
pensable. Attractively and authoritatively written, this book 
provides a solid foundation for those who will experience still 
further space exploration, 


Hegner, Robert. PARADE OF THE ANIMAL KINGDOM, 
The Macmillan Co., 1955. 675 p. illus. $6.95, 35-27342, 
Zoology. "If we could emulate Noah and review a Parade of the 
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ad Animal Kingdom containing a pair of every species of animal 

a2 known to science, and if these animals marched by at the rate of 
nd di, one pair every three seconds, more than a month would elapse 
the before the gorilla would make his appearance. No one knows how 


many different kinds of animals are living on earth, but 3 million 
is a conservative estimate, ''--Why don't you let Dr. Hegner show 


Y. of you his version of the ''greatest show on earth?'' Some of the 

771, fascination of the book is indicated by these humorous lines: 

f "Great fleas have little fleas upon their backs to bite 'em, 

, And little fleas have lesser fleas, and so ad infinitum; "' 

this 

the G-174 Pope, Clifford H,. THE REPTILE WORLD: A NATURAL HISTORY 
he) | OF THE SNAKES, LIZARDS, TURTLES, AND CROCODILIANS, 
their Alfred A. Knopf, 1955. xxv, 324p. illus. $7.50. 54-12979. 


Zoology. An illustrated descriptive study of the principal mem- 
bers of the great class of vertebrates known as reptiles. 


irvari Characteristics, geographical distribution, and habits are 
described for each of the species represented, This single 

whid book gives an interesting overview of the entire reptilian world 

ariow that should captivate any reader. 

ution 

eda 6-175*Seton, Ernest Thompson. ERNEST THOMPSON SETON'S 

who AMERICA, The Devin-Adair Co., 1954, 413 p. illus. $5.00. 

ook, 53-13530. 


Zoology, Natural History. Excerpts from the writings of one of 
America's most famous naturalists, with reproductions of many 


) of his original sketches. 
ress, 
UNIT H (BOOKS 176 to 200) 
d 
all H-176 Williams, Beryl, and Samuel Epstein. WILLIAM CRAWFORD 
civie GORGAS: TROPIC FEVER FIGHTER, Julian Messner, Inc., 


1953, 184 p. $2.95, 53-1896, 


d 
od Medicine, Microbiology, Biography. To Gorgas, more than to 
wan the brilliant engineers, belongs credit for the successful comple- 
a tion of the Panama Canal. If he had not controlled yellow fever 


and malaria it would have been impossible to keep sufficient 

workers on the job. He also fought yellow fever in Havana and 
ONEEL in South America. He combatted disease in the mining regions 
of South Africa. He was a doctor to the world. 


xii, 

de H-177 Fox, Ruth. MILESTONES OF MEDICINE, Random House, Inc., 
1950. 237 p. $3.50. 50-12343, 

abs Microbiology, Pharmacy, Physics. These milestones, from 

still among many selected by the author consist of: two gifts from the 


physicists; the growth of the drug industry to a profession of 
scientific service; the work of scientists in the war on diptheria 
and yellow fever; and the work of those twentieth-century 

42, miracles: insulin, and penicillin. 


of the 
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Rapport, Samuel, and Helen Wright (Eds.). GREAT ADVEn?, 
IN MEDICINE, The Dial Press, 1952. xxi, 874 p. $6.00, "YH 
52-5615. 

Medicine, History of Science. Beginning with the Hippocratj, 
Oath and the Oath and Prayer of Maimonides, the book is ap 
anthology of original writings of outstanding workers in the fig; 

of medicine. These writers present a realistic account of their 
experiences and of the opportunities for assisting the well-bein 

of mankind through the healing arts. The concluding portion o, 
contemporary medicine indicates the opportunities for future 
progress. 


Rogers, Bruce A. THE NATURE OF METALS, Iowa State  *! 


College Press, 1951. vi, 248 p. illus. $3.00. 51-10736, 
Metallurgy. If metals were animate, then we could call this bog 
"the anatomy and physiology of metals." Since they are inanim, 
those terms are inappropriate, but give you a general idea of wy, 
to expect. If you know a little physics and chemistry you will 
aided in understanding the book; if you don't you will enjoy and 
understand practically all of it anyway. 


Simpson, George G. LIFE OF THE PAST: AN INTRODUCTi0y 
TO PALEONTOLOGY, Yale Univ. Press, 1953. xii, 198p, 
illus. $4.00. 52-12078. 

Paleontology. Here is an opportunity for a walk through all tim. 
during which you may see the forms of life that inhabited the 
lands and waters many thousands of years before human history 
began. This walk will give you a perspective of the history of 
all life which culminates in man himself. The curator of fossi 
mammals and birds of the American Museum of Natural Histor 


in New York is your guide on this trip. 


H-1 


Kraus, E. H., and C. B. Slawson,. GEMS AND GEM MATER, 
McGraw-Hill Book Co., Inc., 1947. ix, 332 p, illus. $6.75, 4.) 
48-379. 
Mineralogy. From earliest times men have been concerned with 
gems, for ornaments and for tools, and as reservoirs of person! 
wealth. Gems are now important commercially and industrially, 
This book discusses chemical and physical properties, formatia 
and occurrence, cutting and polishing, and aids in identifying gay 


Reid, Constance. FROM ZERO TO INFINITY, Thomas Y, 
Crowell Co., 1955. 145 p. $3.00. 55-9200, Hel 
Mathematics. The digits 1 to 9, zero (0) and infinity (,,..) have 
a history of their own, and this book tells that history and extrw 
dinary things about each one of them. Besides history, we leam 
unexpected facts about numbers, and test our skill on many inter 
esting exercises. If you've had but the slightest introduction to 
algebra, you'll enjoy it. Be glad that you live in this moderna 
instead of in ancient Rome where schoolboys were confronted 
with such arithmetic as MXMLVIII x XLIX = ? 


| 

= 
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Lieber, Lillian R, INFINITY, Rinehart & Co., 1953. xiv, 
hen) 359 p. illus. $5.00. 53-5355. 

Mathematics. The book introduces you to SAM and that alone pro- 


tic mises a big surprise. After that introduction you proceed to find 
in out something about beginnings and endings, and situations where 
> fiely there may be neither. Or you can delve into the struggle of 

their measuring or weighing the indefinitely large and the indefinitely 
being small. Before you are fully aware you will be grasping and 

oN on learning to use mathematical methods and ideas you believed 

re were too difficult for you to understand. 


y-184 Lieber, Lillian R. EINSTEIN THEORY OF RELATIVITY. 


e Rinehart & Co., 1945. x, 324p. illus. $3.75. 45-9563. 

‘ Mathematics, Physics. "In this book...the attempt has been made 
8 boci to introduce just enough mathematics to help and not to hinder the 
anime) lay reader.'' Few can read or understand Einstein's writings. 

Of wy Some who have attempted to explain relativity without some mathe- 
rill be matics have written ''as clear as mud,."' Those who wish a novel 
and journey into the important field of relativity can easily find out 


here what it is, what it does, and what it is good for. In addition 
you will enjoy a novel type of science book, written in bold type 


TION and unpoetic verse for easy comprehension, 

H-185 Coleman, James A. RELATIVITY FOR THE LAYMAN, 
L time William Frederick Press, 1954, 131 p. illus. $2.75. 54-8522. 
te Physics, Mathematics. The story behind the theory of relativity 
Story is so fascinating that it is better than good fiction. Here is the 
y of story of theory after theory which at first seemed to be the answer 
088i but could not stand up to every test. After many failures, the 
Story theory of relativity was finally created. You will be surprised to 


find how many scientists had a ''finger in the pie" and will be 
fascinated by the author's amusing diagrams. 


15, H-186 MacCurdy, Edward (Ed. and Tr.). THE NOTEBOOKS OF 
LEONARDO DA VINCI, George Braziller, 1955. 1247 p. $7.50. 
d with 55-1485, 


ersoni] Science in General. These are the actual writings of one of the 
rially, most talented and diversified human beings of all time. Known 
matior primarily for his great art, he was also a scientist. His notes 
Dg gery cover anatomy, biology, medicine, astronomy, physics, geology, 


geography, mathematics, botany and other fields. 


H-187 Bronowski, J. THE COMMON SENSE OF SCIENCE, Harvard 


have Univ. Press, 1955. 150 p. $2.00. A53-9924, 

anal | Science in General. This book has long been needed to explain the 
leans relationship of science to art and literature. We are conscious of 
y inter the importance of science, but are apt to consider that science and 
on to art are competitors, and that science is gradually extinguishing 

Tn aft art. The layman learns what science really is and what place it 


ed occupies in total present-day knowledge. 
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H-188 Taylor, F. Sherwood. A SHORT HISTORY OF SCIENCE Anp Hel 
SCIENTIFIC THOUGHT, W. W. Norton & Co., 1949. 368 p, 
illus. $5.50. 49-50027. 
History of Science. In his historical account, the author hag 
inserted excerpts from the original writings of key scientists 
throughout the centuries from the Babylonians to Einstein, Eag, 
reader, then, may participate with the author in interpreting th 
history of important events in science. 


H-189 Cohen, I, Bernard. SCIENCE, SERVANT OF MAN, Little, 
Brown & Co., 1948. xv, 362 p. illus. $5.00. 48-3708, 
History of Science, The author says: ''the writing of this book 
was undertaken because it deals with what I consider to be one of 
the most important problems of our age: the relation of scientif, 
discovery to our daily lives and to our well-being and national 
security. The purpose of this book has been to give the layman 
..+a Share in the experience of the scientists themselves," The 
book opens with a discussion of the scientific education of the 
layman in which he is acquainted with the role of science in his 
everyday life. Since science is important to every person he 
should have some acquaintance with it. He] 


Hel 


H-190*Lobeck, Armin K. THINGS MAPS DON'T TELL US. Macmilla 
Co., 1957. 159 p. illus. $4.95. 56-10626. 
Geology, Geography. Subtitled ''An adventure into map interpre. _ 
tation, '' this book provides an introduction to the reading and 
interpretation of maps which will make the use of any map more 
meaningful. Of especial value is instruction in how to infer 
geological details not shown on a map from the information 
portrayed. 


| Hel 
H-191 *Scott, John Paul. ANIMAL BEHAVIOR, Univ. of Chicago Press, 

1957. xii, 28l p. illus. $5.00. 57-6989. 
Zoology, Psychology. This is a very intriguing introduction into 
the science of animal psychology. The text is organized accordix 

7 to the groups of factors affecting behavior which operate at each 
level of biological organization. The phenomena of heredity, 
behavior, instinct, social organization, environment, communi- 
cation among animals, are treated in this exploratory adventure 


in the behavioral sciences. 


H-192 Curie, Eve. MADAME CURIE, Doubleday & Co., 1953, xi, He 
412 p. illus. $5.00. 37-28462. 
Chemistry, Biography. No figure in the history of chemistry is 


better known than Marie Curie, the discoverer of radium. Her 
life story, as told by her daughter, reveals the reward that 
comes through personal sacrifice and persistence in scientific 
research, This book is an old favorite, 


D | H-193 
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Farber, Eduard. NOBEL PRIZE WINNERS IN CHEMISTRY. 
Henry Schuman. 1953. x, 219 p. illus. $5.00, 53-10371. 
Chemistry, Bicgraphy. Fifty-one chemists have received the 
Nobel Prize between 1901 and 1950, for their original contribu- 
tions to the advancement of chemistry. For each this book 
presents a brief biographical sketch, a description in language 
as simple as the subject permits of his prize-winning work, and 
a statement of the theoretical significance and the practical 
results of that work. These prize winners have provided many 
of the stepping stones on the steady climb of chemical progress, 


Shapley, Harlow. CLIMATIC CHANGE: EVIDENCE, CAUSES, 
AND EFFECTS. Harvard Univ. Press, 1953. xii, 318 p. illus. 
$6.50. 53-9041, 

Meteorology, Geology, Astronomy, Science in General. Twenty- 
two papers by climatic experts which enlighten us as to wonders 
and mysteries of the weather and climate of the past and present 
are presented, The interaction between life and climate makes 
this book important to everyone. 


Kendall, James. GREAT DISCOVERIES BY YOUNG CHEMISTS, 
Thomas Y. Crowell Co., 1953. xii, 231 p. illus. $3.00. 
54-10375. 

Chemistry, Biography. Many important discoveries were made 
by young men. A young chemist of today probably knows much 
more about the science when he is at the same age as Davy, 
Faraday, Perkin, Cooper, and others, were when they made the 
discoveries for which they are famous, Therefore the stories of 
the lives of young chemists are important. 


Fenton, Carroll Lane, and Mildred Adams Fenton. THE ROCK 
BOOK, Doubleday & Co., 1940. xiv, 357 p. illus. $7.50. 
40-30728. 

Geology, Mineralogy. Rocks are one of the commonest things in 
our experience, and yet most of us know very little about them. 
We use them in their natural state for building roads, houses, 
public buildings; we use their parts in objects made of metal, 
glass, lime, and chemical compounds. You will be introduced to 
this important segment of earth science, will learn many sur- 


prising facts, and acquire many new inanimate friends, 


Reinfeld, Fred, URANIUM AND OTHER MIRACLE METALS, 
Sterling Co., 1955. 128 p. illus. $3.95. 55-10378. 

Mineralogy, Physics. The present-day interest in uranium and 
other miracle metals involves almost anyone who reads articles 
concerning atomic power, Here you learn about the Atomic Energy 
Commission, finding and mining uranium, making atomic fuel, 
radioisotopes, nuclear fission and reactors, atomic power, and 
miracle metals of various kinds. The photographs and diagrams 


are a great help to knowledge, 
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H-198*Rademacher, Hans, and Otto Toeplitz, THE ENJOYMENT oF 


MATHEMATICS, Princeton Univ. Press, 1957. 204 p. $4.59, 
57-627. 

Mathematics. The amateur will be attracted to this book, which 
is a German classic. It is a tool for discovering genuine mathe. 
matical talent in students and will interest them in basic mathe. 
matical problems. Enjoy mathematics as you enjoy music, 


H-199 *Rusinoff, S. E. AUTOMATION IN PRACTICE, American 
Technical Socitty, 1957. 261 p. illus. $6.50. 57-13299, 
Engineering. This is a survey of the latest techniques as they 


are actually applied in various industries. The first part of the | 


book is devoted to basic principles and the remainder to appli- 
cations in particular manufacturing processes, 


H-200 *Giedion, Sigfied. SPACE, TIME AND ARCHITECTURE, 
Harvard Univ. Press, 1956. xxii, 778 p. illus. $12.50. 54.63%, 
Architecture. A fundamental book of interest to everyone (since 
buildings are a part of human life) portraying the growth of 
architecture and its traditions, and describing the interrelation. 
ships with other human activities. 
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Mr. Mortwer. Mr. Chairman, may I ask a question ? 
The CHAIRMAN. Mr. Moeller. 
Mr. Moetier. Dr. Bethel, did you say how many sets of these you 


4 BeTHev. 400. 

Mr. Moetier. And they are in constant circulation ? 

Dr. Beruen. That is right. 

The CHairMAN. Are there any questions? 

Have you finished your statement, Doctor? 

Dr. BETHEL. Yes, indeed. 

The CHarrMaN. It is a pleasure to have you here, sir, and I have 
been reviewing the 12 points that you have mentioned, and have 
looked your testimony over very carefully. We appreciate your being 


here. 
Now, we now have Dr. Roe, program head, course content improve- 


nt. 
be Keiy. May we have the permission of the chairman to call on 
Dr. Fontaine first ? 

The CHAIRMAN. Surely. 

Mr. Futton. Could you tell us how you hand the books out and 
handle the program ? ew much travel do you do? Do you center 
in one place and they are there for a while, and are they on loan to 
the high school students ? 

Dr. BerHeL. You are referring to the traveling science library ? 

Mr. Futron. Yes. Would you give us your method ? 

Dr. Bernet. They are shipped out of American Association for 
the Advancement of Science headquarters here in Washington. They 
are sent in units of 50. When the school has completed use of the 
first group of 50, they are sent the next set of 50. Over the year they 
get the full 200 books. 

Mr. Futron. So it is handled through the school. The school au- 
thorities send the books out, get them back, and they rotate in units of 
50? 

Dr. Berne. That is right. 

Mr. Furron. Please give-me, for the record, later, in my county 
of Allegheny, in Pasaeebeedn, what the history has been. It doesn’t 
have tobe on the record, but I would like to have that. 

Dr. Beruev. Yes, indeed. 

Mr. Rrenu~man. Mr. Chairman, I would be delighted to have that 
for my areatoo. That isin Syracuse. . 

Mr. Fuuron. Would you give it to each of the committee members? 
It would tell us the experience you have had in each of our districts, 
and you would be pretty well able to do it for the country as a whole. 

(The information is as follows :) 
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THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
AND 
THE NATIONAL SCIENCE FOUNDATION 
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AMERICAN ASSOCLATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N. W. 
Washington 5, D. C. 


LIST OF HIGH SCHOOLS IN THE TRAVELING HIGH SCHOOL SCIENCE LIBRARY PROGR, | 
1955 - 1956 


CALIFORNIA 


1. Davis Joint Union High School, Davis 

2. Live Oak Union High School, Live Oak 

3. Patterson Union High School, Patterson 
4. Strathmore Union High School, Strathmore 
5. Sutter Union High School, Sutter 

6. Weed High School, Weed 


1. Cuthbert High School, Cuthbert 

2. Fort Valley High School, Fort Valley 

3. Manchester High School, Manchester 

4. Nahunta High School, Nahunta 

5. Ocilla High and Industrial School, Ocilla 
6. Quitman High School, Quitman 


1. Delphi-Deercreek Township Consolidated School, Delphi 
- Mooresville High School, Mooresville 

3. Morgan Township School, Valparaiso 

4. Morocco High School, Morocoo 

5. Northwestern High School, Kokomo 

6. Pendleton High School, Pendleton 


1. Atchison County Community High School, Effingham 
2. Buhler Rural High School, Buhler 

3. Caney High School, Caney 

4. Grant County Rural High School, Ulysses 

5. Kingman High School, Kingman 

6. Neodesha High School, Neodesha 


KENTUCKY : 


1. Campbellsville High School, Cimpbellsville 
2. Harrodsburg High School, Harrodsburg 

3. Richmond High School, Richmond 

4. Rosenwald High School, Harlan 

5. Shepherdsville High School, Shepherdsvilic 
6. Wolfe County High School, Campton 


MASSACHUSETTS 


1. Weston High School, Weston 
2. Ipswich High School, Ipswich 


GEORGIA 
INDIANA 
KANSAS 
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NEBRASKA 


Blair High School, Blair 

Crete High School, Crete 

Gordon High School, Gordon 
Ogallala High School, Ogallala 
Superior High School, Superior 
Valentine High School, Valentine 


Bemus Point High School, Bemus Point 
Canajoharie Central School, Canajoharie 
Cassadaga Valley Central School, Sinclairville 
Geneseo Central School, Geneseo 


Creswell Union High School, Creswell 
Elmira Union High School, Elmira 
Estacada Union High School, Estacada 
Oakridge High School, Oakridge 
Rainier Union High School, Rainier 
Stayton Union High School, Stayton 


SOUTH DAKOTA 


Custer High School, Custer 
Gregory High School, Gregory 
Central High School, Madison 
Sisseton High School, Sisseton 
Webster High School, Webster 
Winner Public Schools, Winner 


TENNESSEE 


Alcoa High School, Alcoa 

Castle Heights Military Academy, Lebanon 
Catholic High School for Boys, Memphis 
Ducktown High School, Ducktown 

Norris High School, Norris 

Powell Valley High School, Speedwell 


WISCONS IN 


Adams-Friendship High Schocl, Adams 
Brodhead High School, Brodhead 
Central High School, Salem 

Hudson High School, Hudson 

Markesan High School, Markesan 
Phillips High School, Phillips 


TOTAL - 66 
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AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 


1515 Massachusetts Avenue, N.W. 
Washington 5, D. C. 


LIST OF HIGH SCHOOLS IN THE TRAVELING HIGH SCHOOL SCIENCE LIBRARY PROGRAM 


ALABAMA 


ARKANSAS 


CALIFORNIA 


COLORADO 


CONNECTICUT 


INDIANA 


IOWA 


LOUISIANA 


MARYLAND 


1956 - 57 


Choctaw County High School, Butler, Alabama 
Decatur High School, Decatur, Alabama 

Montevallo High School, Montevallo, Alabama 

West Blockton High School, West Blockton, Alabama 
Baldwin County High School, Bay Minette, Alabama 
Randolph County High School, Wedowee, Alabama 
Semmes High School, Semmes, Alabama 

J, U. Blacksher High School, Uriah, Alabama 


Bentonville High School, Bentonville, Arkansas 
Harrison High School, Harrison, Arkansas 
Jacksonville High School, Jacksonville, Arkansas 
Ozark High School, Ozark, Arkansas 


Calexico Union High School, Box 792, Calexico, California 

Needles Union High School, Box 307, Needles, California 

Pomona Catholic High School, 533 W. Holt Avenue, Pomona, 
California 

Santa Ynez Valley High School, P.O. Box 42, Santa Ynez, Califor; 


Delta High School, Delta, Colorado 

Central High School, Grand Junction, Colorado 

Sheridan Union High School, Box 145, Englewood, Colorado 
Holy Trinity High School, Trinidad, Colorado 


Darien High School, Darien, Connecticut 

Housatonic Valley Regional High School, Falls Village, 
Connecticut 

Griswold High School, Jewett City, Connecticut 

Watertown High School, Watertown, Connecticut 


Chesterton. High Séhool, Chesterton, Indiana 
Lebanon Junior-Senior High School, Lebanon, Indiana 
Western High School, Russiaville, Indiana 

Tipton High School, Tipton, Indiana 


Britt High School, Britt, Lowa 

Clarinda High School, Clarinda, Iowa 
Estherville High School, Estherville, Lowa 
Sumner High School, Sumner, Lowa 


DeRidder High School, DeRidder, Louisiana 
Haynesville High School, Haynesville, Louisiana 
Minden High School, Minden, Louisiana 
Natchitoches High School, Natchitoches, Louisiana 


Northern Garrett County High School, Accident, Maryland 
Walter Johnson Senior High School, 10311 Old Georgetown Road, 
Rockville, Maryland 
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MARYLAND (Continued) 


39. 
40. 


4l. 
42. 
43. 


HICHIGAN 


MINNESOTA 


MONTANA 


NEW YORK 


Northwood Junior-Senior High School, 10909 Old Bladensburg Road, 
Silver Spring, Maryland 
Wheaton Senior High School, Dalewood Drive & Randolph Road, 
Wheaton, Maryland 
Wiley H. Bates High School, Annapolis, Maryland 
Howard County High School, Ellicott City, Maryland 
Northwestern Senior High School, Colesville Road, Hyattsville, 
Maryland 
Wicomico Senior High School, Long Avenue, Salisbury, Maryland 


Washington Gardner High School, Aldion, Michigan 

Okemos High School, Okemos, Michigan 

Warren High School, Warren, iiichigan 

Rodney Wilson High School, St. Johns, Michigan 

Union High School, Greenville, Michigan 

Holland Christian High School, 32 West 19th Street, Holland, 
Hichigan 

Newaygo High School, Newaygo, Michigen 

Marlette Cormunity High School, Marictte, Michigan 


Mapicton High School, iiapleton, Minnesota 

Northfielc digh School, Northfield, Minnesota 

Lourdes Central Catholic High School, Rochester, Minnesota 
Worthington Senior High School, Worthington, Minnesota 
Cloquet High School, Cloquet, Minnesota 

Detroit Lakes High School, Detroit Lakes, Minnesota 

Fergus Falls High School, Fergus Falls, Minnesota 

Grand Rapids High School, Grand Rapids, Minnesota 


Anaconda Public High School, Anaconda, Montana 
Beaverhead County High School, Dillon, Montana 
Fergus County High School, Lewiston, Montana 
Libby High School, Libby, Montana 


Glens Falls High School, Glens Falls, New York 

Herkimer Central High School, Herkimer, New York 

Oneonta High School, Onconta, New York 

Plattsburgh High School, Plattsburgh, New York 

Canandaigua Academy, 235 North Main St., Canandaigua, New York 
Hornell Senior High School, Hornell, New York 

Interlaken Central School, Interlaken, New York 

Northside High School, Corning, New York 


Bunker Hill High School, Route 1, Claremont, North Carolina 
North Davidson High School, Lexington, North Carolina 

Davis County High School, Mocksville, North Carolina 

Jones Central High School, Trenton, North Carolina 

Highland High School, Gastonia, North Carolina 

Charity High School, Rosehill, North Carolina 

Price High School, Salisbury, North Carolina 

Shepard High School,/ Zebulon, North Carolina 


Hettinger High School, Hettinger, North Dakota 
Valley City High School, Valley City, North Dakota 
Wahpeton High School, Wahpeton, North Dakota 
Williston High School, Williston, North Dakota 


| 
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63. 
64. 
= 65. 
66. 
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TEXAS 


VIRGINIA 


96. 
WEST VIRGINIA 
97. 


100. 


SCIENTIFIC MANPOWER AND EDUCATION 


Clinton High School, Clinton, Oklahoma 
McAlester High School, licAlester, Oklahoma 
Norman High School, Norman, Oklahoma 
Shawnee lligh School, Shawnee, Oklahoma 


Killeen High School, Killeen, Texas 

Rio Grande City High School, Rio Grande City, Texas 
Seguin igh School, Box 31, Seguin, Texas 

Weslaco High School, Weslaco, Texas 


Bluestone High School, Chase City, Virginia 
Martinsville igh School, Martinsville, Virginia 
Robert E. Lee High School, Staunton, Virginia 
Halifax County High School, Halifax, Virginia 


Dunbar High School, Dunbar, West Virginia 
Sherman High School, Seth, West Virginia 
Sophia UWigh School, Sophia, West Virginia 
Sutton High School, Sutton, West Virginia 


DISTRICT OF COLUMBIA AND NORTHERN VIRGINIA 
101. Alice Deal Junior High School, Washington, D. C,. 


102. 
103. 


lNebrew Academy of Washington, Washington, D. C. 
St. Stephen's School, Alexandria, Va. 


104. Woodrow Wilson High School, Washington, D. C, 


TOTAL 104 
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AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
1515 Massachusetts Avenue, N. W. 
Washington 5, D. C. 


THE TRAVELING HIGH SCHOOL SCIENCE LIBRARY PROGRAM 
List of Program Schools, 1957-58 


1. Cullman High School, Cullman, Alabama 
2. Greenville High School, Greenville, Alabama 
3. Pike County High School, Brundidge, Alabama 
4. Troy High School, Troy, Alabama 
5. Winterboro High School, Rt. 1, Alpine, Alabama 
ARIZONA 
6. Amphitheater High School, 125 West Yarapai Rd., Tucson, Arizona 
7. Coolidge High School, Coolidge, Arizona 
8. Douglas Senior High School, 1550 - 15th St., Douglas, Arizona 
9. Prescott Senior High School, Prescott, Arizona 
ARKANSAS 
10. Crossett High School, Crossett, Arkansas 
11. El Dorado High Scnool, Summit Ave., El Dorado, Arkansas 
12. Magnolia High School, Magnolia, Arkansas 
13. Newport High School, Newport, Arkansas 
14. Star City High School, Star City, Arkansas 
CALIFORNIA 
15. Mountain View High School, Mountain View, California 
16. Petaluma Senior High School, Fair St., Petaluma, California 
17, San Luis Obispo High School and Junior College, San Luis Obispo, 
California 
18. Burlingame High School, Burlingame, California 
19. Capuchino High School, Capuchino, California 
20. Hillsdale High School, Hillsdale, California 
21. San Mateo High School, San Mateo, California 
22. Sherman E. Burroughs High School, Naval Ordnance Test Station, 
China Lake, California 
COLORADO 
23. Greeley High School, 1515 - 14th Ave., Greeley, Colorado 
24. Montrose High School, Montrose, Colorado 
25. Pueblo County High School, Rt. 1, Box 260, Pueblo, Colorado 
26. Westminster High School, 7300 Lowell Blvd., Westminster, Colorado 
CONNECTICUT 
27. Andrew Warde High School, Melville Ave., Fairfield, Connecticut 
28. Hopkins Grammar School, 986 Forest Road, New Haven 15, Connecticut 
29. Naugatuck High School, 51 Hillside Ave., Naugatuck, Connecticut 
30. Wethersfield High School, 411 Wolcott Hill Rd., Weathersfield 9, 


Connecticut 

DELAWARE 

31. Caesar Rodney High School, Camden, Delaware 

32. Newark Senior High School, Newark, Delaware 
FLORIDA 

33. Boca Ciega High School, 924 = 58th St. So., Gulfport, Florida 

34. Dan McCarty High School, 1201 Mississippi Ave., Ft. Pierce, Florida 

35. De Land Senior High School, Clara and Rich Aves., De Land, Florida 
celeics 36. Naples High School, 709 - 3rd Ave. South, Naples, Florida 


37. Metter High School, Metter, Georgia 

38. Moultrie Senior High School, Moultrie, Georgia 

39. Warner Robins Senior High School, Box 275, So. Davis Dr., 
Warner Robins, Georgia 
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IDAHO 


ILLINOIS 


INDIANA 


IOWA 


KANSAS 


KENTUCKY 


LOUISIANA 


MAINE 


71. 
72. 
73. 


74. 
MASSACHUSETTS 
75. 
76. 
77. 
78. 
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Burley High School, 1600 Park Ave., Burley, Idaho 
Gooding High School, Gooding, Idaho 

Lewiston High School, Lewiston, Idaho 

Mountain Home High School, Box 308, Mountain Home, Idaho 


Evergreen Park Community High School, 9900 S. Kedzie, Evergreen 
Park, Illinois 


- Monmouth High School, Monmouth, Lilinois 


Sycamore Community High School, Sycamore, Illinois 
Rich Township High School, Park Forest, Illinois 


Goshen High School, Goshen, Indiana 

John Adams High School, 808 S. Twyckenham Dr., South Bend 15, 
Indiana 

Portland-Wayne Township High School, E. Water St., Portland, 
Indiana 

Valparaiso High School, 605 Campbell St., Valparaiso, Indiang 


Creston Senior High School, Creston, Iowa 
Decorah High Schooi, Decorah, Lowa 

Sac City High School, Sac City, Iowa 
Waverly High School, Waverly, Lowa 


Abilene High School, Abilene, Kansas 

Dodge City Senior High School, 1601 First Ave., Dodge City, 
Kansas 

Liberal Senior High School, Liberal, Kansas 

Ward High School, 708 N. 18th St., Kansas City, Kansas 


Bardstown High School, Bardstown, Kentucky 
Hazard High School, Baker Hill, Hazard, Kentucky 
Murray High School, Murray, Kentucky 

Winchester High School, Winchester, Kentucky 


Bastrop High School, Highland Ave., Bastrop, Lovisiana 
Ruston High School, Cooktown Rd., Ruston, Louisiana 
Tallulah High School, Tallulah, Louisiana 


- Farmington High School, Farmington, Maine 


Mattanamcook Academy, Lincoln, Maine 

Rockland High School, Rockland, Maine 

South Portland High School, Ocean at Broadway, South Portland, 
Maine 


Chestertown High School, Chestertown, Maryland 

Frederick Sasscer High School, Upper Marlboro, Marylard 

Loyola High School, Chestnut Rd. and Boyce Ave., Towson 4, 
Maryland 

McDonogh School, McDonogh, Mary! and 


Bedford High School, Bedford, Massachusetts 

Cohasset High School, 143 Pond Street, Cohasset, Massachusetts 

Framingham High School, Union Ave., Framinghem, Massachusetts 

Silver Lake Regional High School, Kingston, Massachusetts 

Stoneham High School, 101 Central Street, Stoncham 80, 
Massachusetts 


| 
40. 
4l. 
42. 
43. 
46. 
48. 
4S. 
50. 
: 52. 
$3. 
54. 
$3. 
56. 
59. 
60. 
61. 
62. 
63 
64 . 
65. 
66. 
7 
68. 
69. 
| 70. 
MARYLAND 


tts 
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yASSACHUSETTS (cont.) 


80. 

ICHIGAN 
81. 
82. 
83. 


84. 


MINNESOTA 
85. 


86. 
87. 


88. 
MISSISSIPPI 
99. 
91. 
92. 
MISSOURI 
93. 
94, 


95. 
96. 
MONTANA 
97. 
98. 
99. 
100. 
NEBRASKA 
101. 


102. 
103. 
104. 


NEVADA 
105 
106 
107. 
108. 

NEW HAMPSHIRE 
109, 
110, 
lll. 
112. 

NEW JERSEY 
113. 
114, 
115. 
116, 
117, 


Swampscott High School, Greenwood Ave., Swampscott, Massachusetts 


Central High School, 431-453 Fountain St., Grand Rapids, Michigan 

Grand Ledge High School, Grand Ledge, Michigan 

North Muskegon High School, 1500 Mills Ave., North Muskegon, 
Michigan 

Riverview Community High School, 12431 Longsdorf, Wyandotte, 
Michigan 


East Junior-Senior High School, E 4th and Hawthorne Rd., Duluth, 
Minnesota 

Edina Morningside Senior High School, 570! Normarndaie Rd., 
Edina, Minnesota 

Mounds View High School, 1900 West County Road Ff, New brighton, 
Minnesota 

Stillwater Senior High School, Stillwater, Minnesota 


Canton High School, Liberty Street, Canton, Mississippi 

Cleveland High School, Cleveland, Mississippi 

Gulfport High School, Gulfport, Mississippi 

West Point Municipal High School, Box 328, West Point, Mississippi 


Clinton High School, Clinton, Missouri 

Hazelwood Junior-Senior High School, 1865 Highway 66, St. Louis 
County 15, Missouri 

St. Mary's High School, 4701 So. Grand Blvd., St. Louis, Missouri 

West Plains High School, West Plains, Missouri 


Custer County High School, Miles City, Montana 
Glasgow High School, Glasgow, Montana 

Park County High School, Livingston, Montana 
Powell County High School, Deer Lodge, Montana 


Holdrege Junior-Senior High School, 600 Burlington, Holdrege, 
Nebraska 
McCook Senior High School, McCook, Nebraska 
Sidney High School, Sidney, Nebraska 
Westside Community High School, Pacific at 87th, Omezha 3, 
Nebraska 


Basic High School, Box 8, Henderson, Nevada 

Churchill County High School, Fallon, Nevada 

Mineral County High School, Box 1597, Hawthorne, Nevada 
Yerington High School, Yerington, Nevada 


Berlin High School, Berlin, New Hampshire 

Goffstown High School, Goffstown, New Hampshire 
Peterborough High School, Peterborough, New Hampshire 
Stevens High School, Broad Street, Claremont, New Hampshire 


Clayton High School, Clayton, New Jersey 

Livingston High School, Livingston, New Jersey 

Senior High School, Westwood Avenue, Long Branch, New Jersey 

Memorial High School, Millville, New Jersey 

Mountain Lakes High School, Briarcliff Road, Mountain Lakes, 
New Jersey 


¥ 
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NEW JERSEY (cont.) 


118. 
119. 


120. 
121. 
122. 
NEW MEXICO 
123. 
124. 
125. 
i26. 
NEW YORK 
127. 
128. 


129. 
130. 


131. 


132. 
133. 
134. 
NORTH CAROLINA 
135. 
136. 
137. 
138. 
NORTH DAKOTA 
139. 
140. 
141. 
142. 
OHIO 


OKLAHOMA 


OREGON 


PENNSYLVANIA 
157. 
158. 
159. 
160. 


Baker Senior High School, 5th and E Streets, Baker, Oregon 
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Nutley High School, 325 Franklin Avenue, Nutley 10, New Jersey 
Point Pleasant High School, Trenton Avenue, Point Pleasant Beach 
New Jersey ; 
Pitman High School, E. Holly Avenue, Pitman, New Jersey 
Regional High School, Penns Grove, New Jersey 
Sacred Heart High School, N. East Avenue, Vineland, New Jersey ( 


Artesia High School, 1006 Richardson, Artesia, New Mexico 
Las Vegas High School, Las Vegas, New Mexico 

Los Alamos High School, Los Alemos, New Mexico 

Taos High School, Taos, New Mexico 


Avon Central School, Avon, New York 

Brighton High School, 1150 Winton Road South, Rochester 18, 
New York 

Dansville Junior-Senior High School, Dansville, New York 

New Hartford Central School, School Street, New Hartford, 
New York 

New York Mills High School, 540 Main St., New York liills, 
New York 

Nyack High School, Fifth Avenue, Nyack, New York 

Ripley Central High School, Ripley, New York 

Whitesboro Junior-Senior High School, Whitesboro, New York 


A. L. Brown High School, Kannapolis, North Carolina 

Carver High School, Mount Olive, North Carolina 

Edwin M. Holt High School, Route 1, Burlington, North Caroling 
Morehead City High School, Morehead City, North Carolina 


Harvey High School, Harvey, North Dakota 
Fessenden High School, Fessenden, North Dakota 
Garrison High School, Garrison, North Dakota 

Rugby High School, Rugby, North Dakota 


Burton High Schoo!, Burton, Ohio 

Mt. Vernon High School, 305 N. Mulberry, Mt. Vernon, Ohio 
Perrysburg High School, Perrysburg, Ohio 

St. Joseph High School, 107 W. Pearl Street, Wapakoneta, Ohio 
St. Mary High School, 309 Seventh St., Lorain, Ohio 

Troy High School, Troy, Chio 

Wauseon High School, Wauseon, Ohio 

Wooster High School, Bowman and Quinby Sts., Wooster, Ohio 


Enid High School, Enid, Oklahoma 
Guthrie High School, Guthrie, Oklahoma 


Cottage Grove Union High School, 1000 Taylor Ave., Cottage Grove, 
Oregon 

Hillsboro Union High School, Hilisboro, Oregon 

Marshfield Senior High School, Coos Bay, Oregon 


Bald Eagle-Nittany Area Joint High School, Mill Hall, Pennsylvanis 
Derry Area Joint High School, Derry, Pennsylvania 

Donegal High School, Box 297, Mount Joy, Pennsylvania 
Gettysburg Junior-Senior High Schooi, Gettysburg, Pennsylvania 


2 
143. 
144, 
145. 
146, 
147. 
148. \ 
149. 
150. 
151. 
152. \ 
153. 
154, 
155. \ 
156. 
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PENNSYLVANIA (Cont.) 
161. Governor Mifflin Senior High School, Shillington, Pennsylvania 
162. Hopewell Memorial High School, 2121 Brodhead Road, Aliquippa, 
Pennsylvania 
163. Leechburg Junior-Senior High School, Leechburg, Pennsylvania 
164. West Allegheny Senior High School, R. D. #1, Oakdale, Pennsylvania 
RHODE ISLAND 
165. East Greenwich High School, Cedar Avenue, East Greenwhich, 
Rhode Island 
166, Scituate Junior-Senior High School, Trimtown Rd., No. Scituate, 
Rhode Island 
CAROLINA 
167. Chester Senior High School, Chester, South Carolina 
168. Edmunds High School, Haynsworth St., Sumter, South Carolina 
169. Hanna High School, Anderson, South Carolina 
170. Wilkinson High Schooi, belleville Rd., Orangeburg, South Carolina 
SOUTH DAKOTA 
171. Central High School, Madison, South Lakota 
172. Huron Senior High School, Huron, South Dakota 
173. Mobridge High School, First Avenue East at 10th Street, 
Mobridge, South Dakota 
174. Pierre High School, 323 E. Capitol St., Pierre, South Dakota 
TENNESSEE 
175. Central High School, Columbia, Tennessec 
176. East High School, 2800 McCalla Avenue, Knoxville, Tennessee 
177. Greeneville High School, Greeneville, Tennessee 
178. Union City High School, Union City, Tennessee 


TEXAS 
179. Anahuac High School, Anahuac, Texas 
180. Dumas Senior High School, Box 518, Dumas, Texas 
181. Monterey Senior Hign School, 3211 - 47th St., Lubbock, Texas 
182. San Marcos High School, Box 48, San Marcos, Texas 
183. Sherman High School, P. 0. Box 668, Sherman, Texas 
184. White Deer High School, White Deer, Texas 
UTAH 
185. Bingham High School, Bingham Canyon, Utah 
186. Box Elder High School, Brigham City, Utah 
187. Grand County High School, Moab, Utah 
188, Lehi High School, 150 North Center Street, Lehi, Utah 
189. Union High School, Roosevelt, Utah 
VERMONT 
190. Bellows Falls High School, 18 School St., Beliows Falls, Vermont 
191, Bennington High School, Main Street, Bennington, Vermont 
192, Brattleboro Junior-Senior High School, Brattleboro, Vermont 
193. Rutland High School, Library Avenue, Rutland, Vermont 
VIRGINIA 
194, Dunbar High School, Lynchburg, Virginia 
195. George Wythe High School, Wytheville, Virginia 
196. James Monroe High School, Fredericksburg, Virginia 
197. William King High School, Abingdon, Virginia 
WASHINGTON 
198. Pasco Senior High School, Aurelia and Henry Sts., Pasco, 
Washington 
199. Shoreline High School, 185th St. and lst Ave., N. E., Seattle 55, 
Washington 


200. Vashon Island High School, Rt. 1, Burton, Washington 
201. Weatherwax High School, Box 100, Aberdeen, Washington 


| 
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WEST VIRGINIA 


WISCONSIN 


WYOMING 


202. 
203. 
204. 
205. 


206. 


207. 
208. 
209. 


210. 
2il. 
212. 
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DuPont High School, Belle, West Virginia 

Magnolia High School, New Martinsville, West Virginia 
Piedmont High School, Piedmont, West Virginia 

Salem High School, Salem, West Virginia 


Fort Atkinson Senior High School, 409 S. High St., Fort Atkinson 
Wisconsin 

Pacelli High School, 830 Briggs St., Stevens Point, Wisconsin 

Ripon Senior High School, Metomen St., Ripon, Wisconsin 

West Bend High Schooi, 710 Fourth Avenue, West Bend, Wisconsiy 


Newcastle High School, 15 Stampede, Newcastle, Wyoming 
Sheridan High School, Lewis and Adair Streets, Sheridan, ityomi ng 
Worland High School, Box 610, Worland, Wyoming 


TERRITORY OF HAWAIT 


TOTAL 216 


213. 
214. 


215. 
216. 


Honokaa High and Elementary School, Honokaa, Hawaii, T, H, 
Laupahoehoe High and Elementary School, P. 0. Box 125, 
Laupahoehoe, Hawaii, 1,4, 
Pahala High and Elementary School, Pahala, Kau, Hawaii, T, k, 
Pahoa High and Elementary School, F. 0. Box 3, Pahoa, Hawaii, Ty 
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AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF SCIENCE 
AND 
THE NATIONAL SCIENCE FOUNDATION 


PARTICIPANTS IN THE TRAVELING HIGH SCHOOL SCIENCE LIBRARY PROGRAM, 1958-59 


High School, Auburn (1-1) 
Valley High School, Fairfax (Exp. to West Point, Ga.) (1-2) 
Headland High School, Headland (1-3) 
Childersburg High School, Childersburg (1-4) 
Fayette County High School, Fayette (1-5) 
Tuscaloosa County High School, Northport (Exp. to Tuscaloosa, Ala.) (1-6) 
Erskine Ramsay Technical High School, Birmingham (1-7) 
Marshall County High School, Guntersville (1-8) 
McGill Institute High School, Mobile (1-9) 
Marbury High School, Marbury (Exp. to Verbena, Ala.) (1-10) 
Monroe County High School, Monroeville (Exp. to Monroeton, Ala.) (1-11) 
Keith High School, Orrville (Exp. to Selma, Ala.) (1-12) 
Bibb County High School, Centreville (1-13) 
Mercy High School, Mobile (1-14) 
Greensboro High School, Greensboro (1-15) 
Foley High School, Foley (1-16) 
Chilton County High School, Clanton ( -17) 
Jackson High School, Jackson (1-18) 
Booker T. Washington High School, Montgomery (1-19) 
Holtville High School, Deatsville (1-20) 
Shelby County High School, Columbiana (1-21) 
Handley High School, Roanoke (1-22) 
Benjamin Russell High School, Alexander City (1-23) 
J. H. Phillips High School, Birmingham (1-24) 


Phoenix Indian School, Phoenix (2-1) 

Salpointe High School, Tucson (2-2) 

Benson Union High School, Benson (2-3) 

Tempe Union High School, Tempe (2-4) 

Round Valley High School, Springerville (Exp. to Holbrook, Ariz.) (2-5) 


Decatur High School, Decatur (3-1) 

Harrison High School, Harrison (3-2) 

Rogers High School, Rogers (3-3) 

Springdale Senior High School, Springdale (3-4) 
Fayetteville Senior High School, Fayetteville (3-5) 
Van Buren High School, Van Buren (3-6) 

Clarksville High Schoo’, Clarksville (3-7) 

Prairie Grove High School, Prairie Grove (Exp. to Fayetteville, Ark.) (3-8) 
Lepanto High School, Lepanto (3-9) 

Paragould High School, Paragould (3-10) 

Jonesboro Senior High School, Jonesboro (3-11) 
Piggott High School, Piggott (3-12) 

McCrory High School, McCrory (3-13) 

Forrest City Senior High School, Forrest City (3-14) 
West Memphis High School, West Memphis (3-15) 

Benton Senior High School, Benton (3-16) 

Senior High School, Fort Smith (3-17) 

Booneville High School, Booneville (3-18) 

Waldron High School, Waldron (3-19) 

Mena High School, Mena (3-20) 
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S. A. Jones Senior High School, North Little Rock (3-21) 
Hall High School, Little Rock (3-22) 

Sylvan Hills High School, North Little Rock (3-23) 

Hot Springs Senior High School, Hot Springs (3-24) 
Arkansas Senior High School, Texarkana (3-25) 
Arkadelphia Senior High School, Arkadelphia (3-26) 
Monticello High School, Monticello (3-27) 

Prescott High School, Prescott (3-28) 

Greenwood High School, Greenwood (3-30) 

Stephens High School, Stephens (3-31) 

Magnolia High School, Magnolia (3-32) 

Earle High School, Earle (3-33) 

Stamps High School, Stamps (3-34) 

Lewisville High School, Lewisville (3-35) 

Mabelvale High School, Mabelvale (Exp. to Little Rock, Ark.) (3-36) 
Mansfield High School, Mansfield (3-37) 


CALIFORNIA 


Desert Sun School, Idyllwild (Exp. to San Jacinto, Calif.) (4-1) 

San Bernardino High School, San Bernardino (4-2) 

Alemany High School, San Fernando (4-3) 

South Pasadena High School, South Pasadena (Exp. to Pasadena, Calif.) (4-4) 
Laguna Beach Junior Senior High School, Laguna Beach (Exp. to Santa Ava, Calif.) (4-5) 
Hemet Union High School, Hemet (4-6) 

Twentynine Palms High School, Twentynine Palms (Exp. to Banning, Calif.) (4-7) 
Palo Verde High School, Blythe (4-8) 

Victor Valley Senior High School, Victorville (4-9) 

Western High School, Anaheim (Exp. to Fullerton, Calif.) (4-10) 

Beaumont High School, Beaumont (4-11) 

Barstow Union High School, Barstow (4-12) 

Mt. Whitney High School, Visalia (4-13) 

Desert High School, Edwards (4-14) 

Wasco Union High School, Wasco (4-15) 

Tehachapi High Schooi, Tehachapi (4-16) 

Madera Union High School, Madera (4-17) 

Fowler Union High School, Fowler (4-18) 

Kingsburg Joint Union High School, Kingsburg (4-19) 

Laton Joint Union High School, Laton (Exp. to Hanford, Calif.) (4-20) 
Pacific Grove High School, Pacific Grove (Exp. to Monterey, Calif.) (4-21) 
Gilroy Union High School, Gilroy (4-22) 

San Benito County High School, Hollister (4-23) 

Watsonville Joint Union High School, Watsonville (4-24) 

Hughson Union High School, Hughson (4-25) 

Sanger Union High School, Sanger (4-26) 

Livingston High School, Livingston (4-27) 

Sierra Joint Union High School, Tollhouse (Exp. to Fresno, Calif.) (4-28) 
Turlock High School, Turlock (4-29) 

Orestimba Union High School, Newman (4-30) 

Merced High School, Merced (4-31) 

Chowchilla Union High School, Chowchilla (4-32) 

Emery High School, Emeryville (Exp. to Oakland, Calif.) (4-33) 

Los Altos High School, Los Altos (4-34) 

Linden Union High School, Linden (4-35) 

Live Oak Union High School, Morgan Hill (4-36) 

San Kamon Valley Union High School, Danville (Exp. to Walnut Creek, Calif.) (4-37) 
Pittsburg High School, Pittsburg (4-38) 

Antioch Senior High School, Antioch (4-39) 

Alhambra Union High School, Martinez (4-40) 


: 
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SCIENTIFIC MANPOWER AND EDUCATION 511 


Woodland Joint Union High School, Woodland (4-41) 

$t. Mary's High School, Stockton (4-42) 

Tracy Joint Union High School, Tracy (4-43) 

Thomas Downey High School, Modesto (4-44) 

Oroville Union High School, Oroville (4-45) 

Healdsburg Senior High School, Healdsburg (4-46) 

Sonoma Valley Union High School, Sonoma (4-47) 

San Juan High School, Citrus Heights (Exp. to Roseville, Calif.) (4-48) 
Mt. Shasta High School, Mt. Shasta (4-49) 

Red Bluff Union High School, Red Bluff (4-50) 

Yuba City Union High School, Yuba City (4-51) 

Nevada Union Senior High School, Grass Valley (4-52) 

Salinas Union High School, Salinas (4-53) 

Santa Rosa High School, Santa Rosa (4-54) 

San Joaquin Memorial High School, Fresno (4-55) 

Highlands High School, North Highlands (Exp. to Sacramento, Calif.) (4-56) 
De Anza High School, Richmond (4-57) 

Riordan High School, San Francisco (4-58) 

Colton High School, Colton (Exp. to San Bernardino, Calif.) (4-59) 

Notre Dame High School, Sherman Oaks (Exp. to Los Angeles, Calif.) (4-60) Notify 
Mar Vista High School, Imperial Beach (Exp. to San Diego, Calif.) (4-61) 
Banning Union High School, Banning (4-62) 

Carpinteria Union High School, Carpinteria (4-63) 

North High School, Torrance (4-64) 

$an Rafael High School, San Rafael (4-65) 

Fremont High School, Sunnyvale (4-66) 


Colorado Academy, Denver (5-1) 
Meritt Hutton Jr. and Sr. High School, Thornton (Exp. to Denver, Colo.) (5-2) Notify 
Englewood High School, Englewood (Exp. to Denver, Colo.) (5-3) 
Littleton Senior High School, Littleton (5-4) 
Mullen High School, Fort Logan (Exp. to Littleton, Colo.) (5-5) 
Colorado Springs High School, Colorado Springs (5-6) 
Florence High School, Florence (5-7) 
Canon City High School, Canon City (5-8) 
Fruita High School, Fruita (5-9) 
Palisade High School, Palisade (5-10) 
Eaton High School, Eaton (5-11) 
Sterling High School, Sterling (5-12) 
Centennial High School, Pueblo (5-13) 
Huerfano County High School, Walsenburg (5-14) 
la Junta High School, La Junta (5-15) 
Bent County High School, Las Animas (5-16) 
Sargent Consolidated School, Monte Vista (5-17) 
Wray High School, Wray (5-18) 
Lamar Union High School, Lamar (5-19) 
Rocky Ford High School, Rocky Ford (5-20) 
ICUT 
Salisbury School, Salisbury (Exp. to Cannon, Conn.) (6-1) 
Bloomfield High School, Bloomfield (Exp. to Hartford, Conn.) (6-2) 
Avon Old Farms High School, Avon (Exp. to Collinsville, Conn.) (6-3) 
Stafford High School, Stafford Springs (6-4) 
Portland High School, Portland (Exp. to Middletown, Conn.) (6-5) 
The Norwich Free Academy, Norwich (6-6) 
Senior High School, New Britain (6-7) 
The South Kent School, South Kent (Exp. to Kent, Conn.) (6-8) Notify 
Ridgefield High School, Ridgefield (6-9) 


COLORADO 
“ON 
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St. Mary's High School, New Haven (6-10) 

Old Saybrook High School, Old Saybrook (6-11) 

Robert E. Fitch Senior High School, Mystic (6-12) 

Staples Figh School, Westport (6-13) 

Brunswick School, Greenwich (6-14) 

Darien Senior High School, Darien (Exp. to South Norwalk, Conn.) (6-15) 
Bassick High School, Bridgeport (6.16) 


Henry C. Conrad High School, Wilmington (7-1) 

Mc. Pleasant Jr.-Sr. High School, Wilmington (7-2) 
William Penn High School, Newcastle (7-3) 

Caesar Rodney High School, Camden (Exp. to Wyoming, Del.) (7-4) 
Harrington High School, Harrington (7-5) 

Lewes High School, Lewes (7-6) 

M‘lton Consolidated High School, Milton (7-7) 

Milford High School, Milford (7-8) 

Laurel High School, Laurel (7-9) 

Georgetown High School, Georgetown (7-10) 

Dover High School, Dover (7.11) 

Smyrna High School, Smyrna (Exp. to Clayton, Del.) (7-12) 
Louis L. Redding High School, Middletown (7-13) 


Middleton Senior High School, Tampa (8-1) 
Hillsborough High School, Tampa (8:2) 
Chamberlain High School, Tampa (8-3) 
Manatee High School, Bradenton (8-4) 
Peck High School, Fernandina Beach (Exp. to Fernandina, Fla.) (8-5) 
Hastings High School, Hastings (8-6) 
Bundford County High School, Starke (8-7) 
New Smyrna Beach High School, New Smyrna Beach (8-8) 
Clearwater High School, Clearwater (8-9) 
Largo High School, Largo (8-10) 
Northeast High School, St. Petersburg (8-11) 
St. Petersburg Senior High School, St. Petersburg (8-12) 
Brandon High School, Brandon (Exp. to Valrico, Fla.) (8-13) 
Tarpon Springs High School, Tarpon Springs (8-14) 
Haines City High School, Haines City (8-15) 
Sebring High School, Sebring (8-16) 
Seminole High School, Sanford (8-17) 
McArthur High School, West Hollywood (Express to Hollywood, Fla.) (8-18) 
Archbishop Curley High School for Boys, Miami (8-19) 
Folmes County High School, Bonifay (8-20) 
Pompana Beach Senior High School, Pompana Beach (8-21) 
Madison High School, Madison (8-22) 
Dixie County High School, Cross City (8-23) 
East Bay High School, Wimauma (8-24) 
lA 
Gordon Lee High School, Chickamauga (9-1) 
Dalton High School, Dalton (9-2) 
Ringgold High School, Ringgold (9-3) 
Towns County High School, Hiawassee (Express to Murphy, N. C.) (9-4) 
Luther J. Price High School, Atlanta (9-5) 
Brown High School, Atlanta (9-6) 
Newton County High School, Covington (9-7) 
Chamblee High School, Chamblee (9-8) 
Toccoa High School, Toccoa (9-9) 
Hart County High School, Hartwell (9-10) 
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Washington-Wilkes High School, Washington (9-11) 

Oglethorpe County High School, Lexington (Exp. to Crawford, Ga.) (9-12) 
Greensboro High School, Greensboro (9-13) 

Worgan County High School, Madison (9-14) 

putnam County High School, Eatonton (9-15) 

avondale High School, Avondale Estates (Exp. to Decatur, Ga.) (9-16) 
Marvin Pitman School, Collegeboro (Exp. to Statesboro, Ga.) (9-17) 
Academy of Richmond County, Augusta (9-18) 

Thomson High School, Thomson (9-19) 

wayeross High School, Waycross (9-20) 


De evel Senior High School, Caldwell (10-1) 
Payette High School, Payette (10-2) 
Senior High School, Nampa (10-3) 
Kuna High School, Kuna (10-4) 
guhl High School, Buhl (10-5) 
Jerome Senior High School, Jerome (10-6) 
Minidoka County High School, Rupert (10-7) 
Burley High School, Burley (10-8) 
Lapwai High School, Lapwai (10-9) 
Post Falls High School, Post Falls (Exp. to Coeur d'Alene, Ida.) (10-10) 
South Fremont High School, St. Anthony (10-11) 
Worth Fremont High School, Ashton (10-12) 
Lewiston Senior High School, Lewiston (10-13) 


aC Consolidated High School, Rockford (12-1) 
McHenry Community High School, McHenry (12-2) 
Bla-Vernon High School, Lake Zurich (Exp. to Barrington, Ill.) (12-3) 
Libertyville-Fremont High School, Libertyville (12-4) 
forreston Community School, Forreston (12-5) 
Hononegah Community High School, Rockton (12-6) 
Walther Lutheran High School, Melrose Park (Exp. to Maywood, Ill.) (12-7) 
Naperville Community High School, Naperville (12-8) 
Alleman High School, Rock Island (12-9) 
Rockridge High School, Taylor Ridge (Exp. to Milan, I11.) (12-10) 
Geneseo Senior High School, Geneseo (12-11) 
Riverdale Senior High School, Cordova (Exp. to Port Byron, Ill.) (12-12) 
Dundee Community High School, Carpentersville (12-13) 
Jamaica Consolidated High School, Sidell (12-14) 
Shelbyville Community Unit School, Shelbyville (12-15) 
Weoga High School, Neoga (12-16) 
Jersey Community High School, Jerseyville (12-17) 
Mascoutah Community High School, Mascoutah (12-18) 
Gillespie High School, Gillespie (12-19) 
Hillsboro High School, Hillsboro (12-20) 
Western Illinois University High School, Macomb (12-21) 
MacArthur High School, Decatur (12-22) 
Mt. Zion Community High School, Mt. Zion (Exp. to Decatur, Ill.) (12-23) 
Providence High School, Chicago (12-24) 
Abingdon Community Unit School, Abingdon (12-25) 
Streator Township High School, Streator (12-26) 
Mt. Vernon Township High School, Mt. Vernon (12-27) 
lawrenceville Township High School, Lawrenceville (12-28) 
Dunlap Township High School, Dunlap (Exp. to Edelstein, 111.) (12-29) 
Granite City Senior High School, Granite City (12-30) 
Carrier Mills Community High School, Carrier Mills (12-31) 
Assumption High School, East St. Louis (12-32) 
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Mattoon Senior High School, Mattoon (12-33) 

Salem Community High School, Salem (12-34) 

Murphysboro Township High School, Murphysboro (12-35) 

Morgan Park High School, Chicago (12-36) 

Galesburg Senior High School, Galesburg (12-37) 

Geneva Community High School, Geneva (Exp. to Batavia-Geneva, Ill.) (12-38) 
Steeleville Community Unit High School, Steeleville (12-39) 


INDIANA 


Hammond-Morton High School, Hammond (13-1) 

Hammond High School, Hammond (13-2) 

Wirt High School, Gary (13-3) 

Washington High School, East Chicago (Exp. to Hammond, Ind.) (13-4) 
Hobart Senior High School, Hobart (13-5) 

Lowell High School, Lowell (13-6) 

St. John Township High School, Dyer (13-7) 

Crown Point High School, Crown Point (13-8) 

Central Jr.-Sr. High School, South Bend (13-9) 
Metropolitan Schools of Angola, Angola (13-10) 
Elmhurst High School, Fort Wayne (13-11) 

New Haven High School, New Haven (Exp. to Fort Wayne, Ind.) (13-12) 
Portage High School, East Gary (Exp. to Gary, Ind.) (13-13) 
Boone Grove High School, Boone Grove (13-14) 

Culver Military Academy, Culver (13-15) 

Argos Community School, Argos (13-16) 

Attica High School, Attica (13-17) 

Southwestern Tippecanoe High School, Lafayette (13-18) 
Rossville High School, Rossville (13-19) 

Eastern High School, Greentown (13-20) 

South Side High School, Fort Wayne (13-21) 

High School, Hartford City (13-22) 

Albany High School, Albany (13-23) 

Wendeil L. Willkie High School, Elwood (13-24) 
Warren Central High School, Indianapolis (13-25) 
Royerton High School, Muncie (13-26) 

Highland High School, Anderson (13-27) 

New Castle High School, New Castle (13-28) 

Schulte High School, Terre Haute (13-29) 
Greencastle High School, Greencastle (13-30) 
Franklin High School, Franklin (13-31) 

Sullivan High School, Sullivan (13-32) 

Mt. Vernon High School, Mt. Vernon (13-33) 
Boonville High School, Boonville (13-34) 

Brownstown Consolidated Schools, Brownstown (13-35) 
Mater Dei High School, Evansville (13-36) 

New Albany High School, New Albany (13-37) 

Aurora High School, Aurora (13-38) 

Daleville High School, Daleville (13-39) 

Selma High School, Selma (13-40) 

Elston High School, Michigan City (13-41) 

Dunkirk High School, Dunkirk (13-42) 

Lincoln High School, Cambridge City (13-43) 

North High School, Evansville (13-44) 


Western Christian High School, Hull (14-1) 

Rock Rapids Public High School, Rock Rapids (14-2) 
Heelan Catholic High School, Sioux City (14-3) 
Hawarden High School, Hawarden (14-4) 
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ayrshire Consolidated High School, Ayrshire (14-5) 
‘plgona High School, Algona (14-6) 

Manson Community High School, Manson (14-7) 

carroll High School, Carroll (14-8) 

Charles City High School, Charles City (14-9) 
Manchester Independent School, Manchester (14-10) 
Yavier High School, Dyersville (14-11) 

Cedar Falls Senior High School, Cedar Falls (14-12) 
Jewell Independent School, Jewell (14-13) 

Radcliffe High School, Radcliffe (14-14) 

prairie High School, Cedar Rapids (14-15) 
Independence High School, Independence (14-16) 
Roosevelt High School, Des Moines (14-17) 

Montezuma Community High School, Montezuma (14-18) 
Burlington High School, Burlington (14-19) 
Washington High School, Washington (14-20) 

Denison High School, Denison (14-21) 

Atlantic High School, Atlantic (14-22) 

Indianola High School, Indianola (14-23) 

Chariton High School, Chariton (14-24) 

Ventura Community School, Ventura (14-25) 

Saint Mary's High School, Guttenberg (Exp. to Dubuque, Iowa) (14-26) 
Fort Madison High School, Fort Madison (14-27) 
Creston Senior High School, Creston (14-28) 
Sutherland High School, Sutherland (14-29) 

Titonka Consolidated School, Titonka (14-30) 

Lake Park Consolidated School, Lake Park (14-31) 
Lake City Community Schools, Lake City (14-32) 
Corwith-Wesley Community School, Corwith (14-33) 
Clarion High School, Clarion (14-34) 

Senior High School, Fort Dodge (14-35) 

Maquoketa High School, Maquoketa (14-36) 

Pella Christian High School, Pella (14-37) 
Union-Whitten Community School, Union (14-38) 
College Community School, Cedar Rapids (14-39) 
Denison Community Schools, Denison (14-40) 

Earlham Community Schools, Earlham (14-41) 

Red Oak High School, Red Oak (14-42) 


Ward High School, Kansas City (11-1) 
Bonner Springs Rural High School, Bonner Springs (11-2) 
Immaculata High School, Leavenworth (11-3) 
Hiawatha Junior-Senior High School, Hiawatha (11-4) 
Clay County Community High School, Clay Center- (11-5) 
Topeka High School, Topeka (11-6) 
Hayden High School, Topeka (11-7) 
Turner high School, Turner (11-8) 
Sedan High School, Sedan (11-9) 
Buhler Rural High School, Buhler (11-10) 
Salina Senior High School, Salina (11-11) 
Grant County Rural High School, Ulysses (11-12) 
Emporia High School, Emporia (11-13) 
Winfield High School, Winfield (11-14) 
Independence Community College High School Division, Independence (11-15) 
Pittsburg Senior High School, Pittsburg (11-16) 
College High Laboratory School, Pittsburg (11-17) 
Dickinson County Community High School, Chapman (11-18) 
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Lawrence High School, Lawrence (11-19) 
Washington High School, Bethel (Exp. to Kansas City, Kan.) (11-20) 
Hutchinson High School, Hutchins_n (11-21) 


KENTUCKY 
Benham High School, Benham 15-1) 


Fleming County High School, Flemingsburg .15-2) 
Scott County High School, Georgetown (15-3) 

Martin High School, Martin (15-4) 

Breckinridge County High School, Hardinsburg (15-5) 
Paris High School, Paris (15-6) 

Johns Creek High School, Pikeville (15-7) 

Clay County High School, Manchester (15-8) 
Henderson County High School, Henderson (15-9) 
Madison High School, Richmond (15-10) 

Saint Xavier High School, Louisville (15-11) 


LOUIS LANA 


Bossier High School, Bossier City (Exp. to Shreveport, La.) (16-1) 
Cloutierville High School, Cloutierville (Exp. to Cypress, La.) (16-2) 
Many High School, Many (16.3) 

Leesville High School, Leesville (16-4) 

Pineville High School, Pineville (16-5) 

Port Barre High School, Port Barre (16-6) 

Crowley High School, Crowley (16-7) 

Abbeville High School, Abbeville (16-8) 

Baton Rouge Senior High School, Baton Rouge (16-9) 

Bogalusa High School, Bogalusa (16-10) 

St. Paul's College High School, Covington (16-11) 

Raceland High School, Raceland .16-12) 

Southeastern High School, Hammond (16-13) 

Winnsboro High School, Winnsboro (16-14) 


Stephens High School, Rumford (17-1) 

Hebron Academy, Hebron (Exp. to Mechanic Falls, Me.) (17-2) 
Gould Academy, Bethel (17-3) 

Brunswick High School, Brunswick (17-4) 

William G. Crosby High School, Belfast (17-5) 

Bar Harbor High School, Bar Harbor (17-6) 

Portland High School, Portland (17-7) 

Van Buren Boys' High School, Van Buren (17-8) 

Waterville Senior High School, Waterville (17-9) 


MARYLAND 


Caroline High School, Denton (18-1) 

Snow Hill High School, Snow Hill (18-2) 

Salisbury High School, Salisbury (18.3) 

Cambridge Senior High School, Cambridge (18-4) 

Sherwood High School, Sandy Spring (18-5) 

Severn School, Severna Park (18-6) 

Damascus High School, Damascus (Exp. to Germantown, Md.) (18-7) 
Brunswick High School, Brunswick (18-8) 

North Carroll High School, Greenmount (18-9) 

Taneytown High School, Taneytown (18-10) 

Edgewood Junior-Senior High School, Edgewood (18-11) 

Westminster Junior-Senior High School, Westminster (18-12) 
Frederick High School, Frederick (18-13) 

Middletown High School, Middletown (18-14) 

Green's Addition, Westernport (Exp. to Piedmont, W. Va.) (18-15) 
Southern Garrett County Junior-Senior High School, Oakland (18-16) 
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Bladensburg Senior High School, Bladensburg (Exp. to Wash., D. C.) (18-17) 
frederick Douglas High School, Upper Marlboro (18-18) 

La Plata High School, La Plata (18-19) 

Northwestern Senior High School, Hyattsville (Exp. to Wash., D. C.) (18-20) 


Sgr School, West Springfield (Exp. to Springfield, Mass.) (19-1) 


Holyoke High School, Holyoke (19-2) 

qurners Falls High School, Turners Falls (Exp. to Greenfield, Mass.) (19-3) 
Adams Memorial High School, Adams (Exp. to N. Adams, Mass.) (19-4) 

fantasqua Regional High School, Sturbridge (Exp. to Southbridge, Mass.) (19-5) 
Agawam High School, Agawam (Exp. to Springfield, Mass.) (19-6) 

Ayburn Junior-Senior High School, Auburn (19-7) 

West Boylston Junior-Senior High School, West Boylston (Exp. to Clinton, Mass.) (19-8) 
Hanover High School, Hanover Center (Exp. to West Hanover, Mass.) (19-9) 

Hull High School, Hull (Exp. to Quincy, Mass.) (19-10) 

Jeremiah and Burke High School for Girls, Dorchester (Exp. to Boston, Mass.) (19-11) 
Holbrook Junior-Senior High School, Holbrook (Exp. to Brockton, Mass.) (19-12) 
Sharon High School, Sharon (Exp. to Norwood, Mass.) (19-13) 

Foxboro High School, Foxboro (19-14) 

Memorial High School, Middleboro (19-15) 

Dertsmouth High School, North Dartsmouth (Exp. to New Bedford, Mass.) (19-16) 
Littleton High School, Littleton (19-17) 

Groton School, Groton (Exp. to Ayer, Mass.) (19-18) 

Ayer High School, Ayer (19-19) 

Groton High School, Groton (Exp. to Ayer, Mass.) (19-20) 

Senior High School, Marblehead (19-21) 

Concord High School, Concord (19-22) 

Rockport High School, Rockport (Exp. to Gloucester, Mass.) (19-23) 

Wilmington High School, Wilmington (19-24) 

Lowell High School, Lowell (19-25) 

Dracut High School, Dracut (Exp. to Lowell, Mass.) (19-26) 

Tenney High School, Methuen (Exp. to Lawrence, Mass.) (19-27) 

Amesbury High School, Amesbury (19-28) 

Westwood High School, Westwood (Exp. to Boston, Mass.) (19-29) Notify 
Westborough High School, Westborough (Exp. to Grafton, Mass.) (19-30) Notify 
Acton-Boxborough Regional High School, West Acton (Exp. to South Action, Mass.) (19-31) 
Major Beal High School, Shrewbury (Exp. to Worcester, Mass.) (19-32) 
Northampton High School, Northampton (19-33) 

Marshfield High School, Marshfield (19-34) 

Uxbridge High School, Uxbridge (Exp. to Whitinsville, Mass.) (19-35) 


Benton Harbor High School, Benton Harbor (20-1) 

St, Joseph High School, St. Joseph (Exp. to Benton Harbor, Mich.) (20-2) 
lakeshore High School, Stevensville (2C-3) 

Three Oakes High School, Three Oaks (20-4) 

Central High School, Kalamazoo (20-5) 

Edwardsburg High School, Edwardsburg (20-6) 

Cassopolis High School, Cassopolis (20-7) 

Constantine High School, Constantine (20-8) 

Alma Senior High School, Alma (20-9) 

Beaverton Rural School, Beaverton (Exp. to Gladwin, Mich.) (20-10) 
Central High School, Bay City (20-11) 

Saginaw High School, Saginaw (20-12) 

Richmond High School, Richmond (20-13) 

Highland Park High School, Highland Park (Exp. to Detroit, Mich.) (20-14) 
Fraser High School, Fraser (20-15) 

Bcorse High School, Ecourse (Exp. to Detroit, Mich.) (20-16) 
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Dundee Community High School, Dundee (Exp. to Monroe, Mich.) (20-17) 
Manchester High School, Manchester (20-18) 

Camden-Frontier High School, Camden (Exp. to Montgomery, Mich.) (20-19) 
Springport High School, Springport (Exp. to Albion, Mich.) (20-20) 
Stambaugh High School, Stambaugh (Exp. to Iron River, Mich.) (20-21) 
Iron River High School, Iron River (20-22) 4 
Senior High School, Iron Mountain (2C -23) 

A. D. Johnston High School, Bessemer (20-24) 
Negaunee High School, Negaunee (20-25) 


4 Lake Linden-Hubbell High School, Lake Linden (20-26) 
A Ishpeming High School, Ishpeming (20-27) 
“ Calumet High School, Calumet (20-28) 


Howell High School, Howell (20-29) 

Williamston High School, Williamston (20-30) 

a Lake Odessa Community Schools, Lake Odessa (20-31) 

E Charlotte High School, Charlotte (20-32) 

East Grand Rapids High School, Grand Rapids (20-33) 

Grand Rapids Christian High School, Grand Rapids (20-34) 

Byron Community Schools, Byron Center (20-35) 

Thornapple-Kellogg High School, Middleville (20-36) 

Ravenna High School, Ravenna (20-37) 

Ottawa High School, Grand Rapids (20-38) 

Rogers High School, Grand Rapids (20-39) 

Union High School, Grand Rapids (20-40) 

Lake Orion Community High School, Lake Orion (20-41) 

Deckerville Community Schools, Deckerviile (20-42) 

Lake Ville Memorial High School, Otisville(20-43) 

Swartz Creek Community Schools, Swartz Creek (Exp. to Davison, Mich.) (20-44) 
Central High School, Traverse City (20-45) 

Reed City High School, Reed City (20-46) 

Menominee High School, Menominee (20-47) 

Stephenson High School, Stephenson (20-48) 

Lincoln Senior High School, Warren (20-49) 

T. L. Handy High School, Bay City (20-50) 

Whittemore-Prescott High School, Whittemore (Exp. to National City, Mich.) (20-51) 
Hesperia Community School, Hesperia (Exp. to Fremont, Mich.) (20-52) 
White Pigeon Community Schools, White Pigeon (20-53) 


a 


TO 


MINNESOTA 
Proctor High School, Proctor (21-1) 
Cathedral Senior High School, Duluth (21-2) 
Two Harbors High School, Two Harbors (21-3) 
Independent School District 166, Grand Marais (Exp. to Two Harbors, Minn.) (21-4) 
Lyle Independent School #497, Lyle (21-5) 
Spring Grove High School, Spring Grove (21-6) 
: Harmony High School, Harmony (21-7) 
a Loretto High School, Caledonia (21-8) 
x Hopkins High School, Hopkins (Exp. to Minneapolis, Minn.) (21-9) 
Mahtomedi High School, Mahtomedi (Exp. to White Bear Lake, Minn.) (21-10) 
Harding High School, St. Paul (21-11) 
White Bear High School, White Bear Lake (21-12) 
Senior High School, St. Louis Park (Exp. to Minneapolis, Minn.) (21-13) 
Robbinsdale Senior High School, Robbinsdale (21-14) 
Staples Public High School, Staples (21-15) 
Elk River High School, Elk River (21-16) 
Sacred Heart High School, Waseca (21-17) 
Waterville High School, Waterville (21-18) 
Blooming Prairie High School, Blooming Prairie (Exp. to Austin, Minn.) (21-19) 
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Albert Lea Senior High School, Albert Lea (21-20) 
Annandale High School, Annandale (21-21) 

Mound High School, Mound (21-22) 

Gaylord Public High School, Gaylord (21-23) 
Minnetonka High School, Excelsior (21-24) 
Cambridge High School, Cambridge (21-25) 

Milaca High School, Milaca (21-26) 

Isle High School, Isle (21-27) 

Hinckley High School, Hinckley (21-28) 

Windom Senior High School, Windom (21-29) 
Sherburn Junior-Senior High School, Sherburn (21-30) 
Fairmont Senior High School, Fairmont (21-31) 
Blue Earth High School, Blue Earth (21-32) 
Hastings Public School, Hastings (21-33) 

Red Wing Public Schools, Red Wing (21-34) 

Goodhue High School, Goodhue (21-35) 

Faribault High School, Faribault (21-36) 

Tracy Public High School, Tracy (21-37) 

Redwood Falls High School, Redwood Falls (21-38) 
Ivanhoe Public School, Ivanhoe (21-39) 

Ellsworth Public School, Ellsworth (21-40) 
Renville High School, Renville (21-41) 

$t. Mary's Academy, Graceville (21-42) 
Independent School District #263, Elbow Lake (21-43) 
Barrett High School, Barrett (21-44) 

Tower-Soudan High School, Tower (21-45) 

Mountain Iron High School, Mountain Iron (21-46) 
Gilbert High School, Gilbert (21-47) 

Greenway High School, Coleraine (21-48) 

Hallock High School, Hallock (21-49) 

Fertile High School, Fertile (21-50) 


Central High School, East Grand Forks (Exp. to Grand Forks, N. D.) (21-51) 


Bemidji High School, Bemidji (21-52) 
Independent School District #831, Forest Lake (21-53) 
Slayton High School, Slayton (21-54) 
Montevideo Public High School, Montevideo (21-55) 
Anoka Senior High School, Anoka (21-56) 
Cokato Public Schools, Cokato (21-57) 

I 
Carr Central High School, Vicksburg (22-1) 
Picayune Memorial High School, Picayune (22-2) 
McComb High School, McComb (22-3) 
Provine High School, Jackson (22-4) 
Greenwood High Schools, Greenwood (22-5) 
Clarksdale Senior High School, Clarksdale (22-6) 
Oxford Training High School, Oxford (22-7) 
Bruce High School, Bruce (22-8) 
Greenville High School, Greenville (22-9) 
LeFlore County High School, Itta Bena (22-10) 
Leland High School, Leland (22-11) 
Yazoo City High School, Yazoo City (22-12) 
Noxubee County High School, Macon (22-14) 
Port Gibson High School, Port Gibson (22-13) 

I 
Reorganized School District #7, Odessa (23-1) 
Washington High School, Washington (23-2) 
Blue Springs High School, Blue Springs (23-3) 
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Versailles High School, Versailles (23-4) 

Parkview High School, Springfield (23-5) 

Seneca High School, Seneca (23-6) 

Noel High School, Noel (23-7) 

Marshfield High School, Marshfield (23-8) 

Sikeston High School, Sikeston (23-9) 

Senior High, Poplar Bluff (23-10) 

Kennett High School, Kennett (23-11) 

Chaffee High School, Chaffee (23-12) 

Riverview Gardens Senior High School, St. Louis (23-13) 
St. Charles Public High School, St. Charles (23-14) 

La Salle Institute, Glencoe (Exp. to Eureka, Mo.) (23-15) 
Brentwood High School, Brentwood (Exp. to St. Louis, Mo.) (23-16) 
Lee's Summit Senior High School, Lee's Summit (23-17) 

St. Pius X High School, Kansas City (23-18) 

Rockhurst High School, Kansas City (23-19) 

West Platte High School, Weston (23-20) 

Rolla Senior High School, Rolla (23-21) 

Xavier High School, St. Louis (23-22) 

Sullivan High School, Sullivan (23-23) 

Ferguson Senior High School, Ferguson (Exp. to St. Louis, Mo.) (23-24) 


MONTANA 
Shelby High School, Shelby (241) 
Havre Public High School, Havre (24-2) 
Great Falls High School, Great Falls (24-3) 
Columbia Falls High School, Columbia Falls (24-4) 
Flathead County High School, Kalispell (24-5) 
Libby High School, Libby (24-6) 
Ronan High School, Ronan (24-7) 
Whitefish High School, Whitefish (24-8) 
Hamilton High School, Hamilton (24-9) 
Missoula County High School, Missoula (24-10) 
Butte High School, Butte (24-11) 
Anaconda Senior High School, Anaconda (24-12) 
Roundup High School, Roundup (24-13) 
Dawson County High School, Glendive (24-14) 
Central Catholic High School, Billings (24-15) 
Wolf Point High School, Wolf Point (24-16) 
Red Lodge High School, Red Lodge (24-17) 
Laurel High School, Laurel (24-18) 
Bozeman Senior High School, Bozeman (24-19) 
Hardin Senior High School, Hardin (24-20) 


NEBRASKA 
Stromsburg Public Schools District #10, Stromsburg (25-1) 
Schuyler High School, Schuyler (25-2) 
Plainview Public School, Plainview (25-3) 
Clarks Public School, Clarks (25-4) 
Wymore High School, Wymore (25-5) 
Tecumseh High School, Tecumseh (25-6) 
Beatrice Senior High School, Beatrice (25-7) 
Nebraska City High School, Nebraska City (25-8) 
Ord High School, Ord (25-9) 
Lexington Junior-Senior High School, Lexington (25-10) 
Alliance High School, Alliance (25-11) 
Ainsworth High School, Ainsworth (25-12) 
Plattsmouth High School, Plattsmouth (25-13) 
Wahoo High School, Wahoo (25-14) 
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Seward Public School, Seward (25-15) 
Hastings Senior High School, Hastings (25-16) 
Kearny Public Schools, Kearny (25-17) 


High School, Carson City (26-1) 

fusbolt County High School, Winnemucca (26-2) 

Pershing County High School, Lovelock (26-3) 

fernley High School, Fernley (26-4) 

Boulder City High School, Boulder City (26-5) 

Elko High School, Elko (26-6) 

White Pine High School, Ely (26-7) 

Moapa Valley High School, Overton (Exp. to Moapa, Nev.) (26-8) 


Laconia High School, Laconia (27-1) 

Sanborn Seminary, Kingston (Exp. to East Kingston, N. H.) (27-2) 
Exeter High School, Exeter (27-3) 

Spaulding High School, Rochester (27-4) 

Notre Dame High School, Berlin (27-5) 

Enfield High School, Enfield (27-6) 

Memorial High School, Bristol (27-7) 

A. Crosby Kennett High School, Conway (27-8) 

Lancaster High School, Lancaster (27-9) 


Glenrock Senior High School, Glen Rock (Exp. to Ridgewood, N. J. ) (28-1) 
Morris Hills Regional High School, Rockaway (Exp. to Dover, N. J.) (28-2) 
Parsippany High School, Parsipany (Exp. to Boonton, NW. J.) (28-3) 

Memorial High School, East Paterson (Exp. to Paterson, N. J.) (28-4) 

Red Bank Catholic High School, Red Bank (28-5) 

Manville High School, Manville (28-6) 

Piscataway Township High School, New Market (28-7) 

Highland Park High School, Highland Park (Exp. to New Brunswick, N. J.) (28-8) 
Woodbridge High School, Woodbridge (Exp. to Perth A™ boy, WN. J.) (28-9) 
Rutherford High School, Rutherford (Exp. to Passaic, N. J.) (28-10) 

Verona High School, Verona (Exp. to Montclair-Bloomfield, N. J.) (28-11) 
Holy Trinity High School, Westfield (28-12) 

Princeton High School, Princeton (28-13) 

North Hunterdon Regional High School, Annandale (28-14) 

Central High School of Hopewell Township, Pennington (28-15) 

The Pennington School, Pennington (28-16) 

Cathedral High School, Trenton (28-17) 

Toms River High School, Toms River (28-18) 

Riverside Public School, Riverside (28-19) 

William MacFarland High School, Bordentown (28-20) 

Pennsville Memorial High School, Pennsville (Exp. to Salem, N. J.) (28-21) 
Hammonton High School, Hammonton (28-22) 

Gloucester Catholic High School, Gloucester City (Exp. to Camden, N. J.) (28-23) 
Woodbury High School, Woodbury (28-24) 

Salem High School, Salem (28-25) 

Saint Joseph High School, Hammonton (28-26) 


Aztec High School, Aztec (29-1) 

Grants Senior High School, Grants (29-2) 

Gallup Senior High School, Gallup (29-3) 

Farmington High School, Farmington (29-4) 

Lordsburg High School, Lordsburg (29-5) 

Belen Senior High School, Belen (29-6) 

Hot Springs High School, Truth or Consequences (29-7) 
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Deming High School, Deming (29-8) 
San Jon Municipal School, San Jon (29-9) 
Espanola High School, Espanola (29-10) 
Vaughn High School, Vaughn (29-11) 
Tucumcari High School, Tucumcari (29-12) 
Wagon Mound Municipal High School, Wagon Mound (29-13) 
Raton High School, Raton (29-14) 
Clayton High School, Clayton (29-15) 
Springer High School, Springer (29-16) 
NEW YORK 
Storm King School, Cornwall-on-Hudson (30-1) 
Wappingers Central School, Wappingers Falls (30-2) 
Franklin Delano Roosevelt High School, Hyde Park (30-3) 
New Paltz Central School, New Paltz (30-4) 
Saratoga Springs High School, Saratoga Springs (30-5) 
Catskill High School, Catskill (30-6) 
Ichabod Crane Central School, Valatie (Express to Niverville, N. Y.) (30-7) 
Seaford Junior-Senior High School, Seaford (Exp. to Freeport, N. Y.) (30-8) 
Mineville High School, Mineville (Exp. to Port Henry, N. Y.) (30-9) Notify 
Clifton-Fine Central High School, Star Lake (Exp. to Benson Mines, N. Y.) (30-10) 
Franklin Academy, Malone (30-11) 
Saranac Lake Public Schools, Saranac Lake (30-12) 
New Berlin Central School, New Berlin (30-13) 
Downsville Central School, Downsville (Exp. to Hancock, N. Y.) (30-14) 
Bainbridge Central School, Bainbridge (30-15) 
Norwich High School, Norwich (30-16) 
Skaneateles Central High School, Skaneateles (Exp. to Auburn, N. Y.) (30-17) Notify 
Earlville Central School, Earlville (30-18) 
Homer Central High School, Homer (Exp. to Cortland, N. Y.) (30-19) 
Trumansburg Central School, Trumansburg (30-20) 
Irondequoit High School, Rochester (30-21) 
Hannibal Central School, Hannibal (30-22) 
Red Creek Central School, Red Creek (30-23) 
Marion Central School, Marion (30-24) 
Lockport Senior High School, Lockport (30-25) 
Perry Central High School, Perry (30-26) 
Le Roy Central School District #1, Le Roy (30-27) 
Brockport Central School, Brockport (30-28) 
Hebrew Institute of Long Island, Far Rockaway (30-29) 
Clarkstown Junior-Senior High School, New City (30-30) 
Yeshiva of Flatbush High School, Brooklyn (30-31) 
Yeshiva Preparatory High School, Forest Hills (Exp. to Jamaica, N. Y.) (30-32) 
Bellport High School, Bellport (Exp. to Patchogue, N. Y.) (30-33) 
Roslyn High School, Roslyn Heights (30-34) 
Friends Academy, Locust Valley (Exp. to Oyster Bay, N. Y.) (30-35) 
Smithtown High School, Smithtown (30-36) 
Medina Central School, Medina (30-37) 
Lyndonville Central School, Lyndonville (30-38) 
Barker Central High School, Barker (30-39) 
Hadley» Luzerne Central High School, Lake Luzerne (Exp. to Hadley, N. Y.) (30-40) 
Sauquoit Valley Central School, Sauquoit (Exp. to Chadwicks, N. Y¥.) (30-41) 
Archbishop Stepinac High School, White Plains (30-42) 
Pelham Memorial High School, Pelham (Exp. to Mount Vernon, N. Y.) (30-43) 
H. Frank Carey High School, Long Island City (30-44) 
Cassadaga Valley Central School, Sinclairville (30-45) 
Royalton-Hartland Central School, Middleport (30-46) 
West Canada Valley Central School, Middleville (30-47) 


w 
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® Sparta High School, Sparta (Exp. to Galax, Va.) (31-1) 

Franklin High School, Franklin (31-2) 

waynesville High School, Waynesville (31-3) 

Charles D. Owen High School, Swannanoa (31-4) 

Albemarle High School, Albemarle (31-5) 

Newton-Conover High School, Newton (31-6) 

west Mecklenburg Senior High School, Charlotte (31-7) 

fast Mecklenburg High School, Matthews (31-8) 

Lexington Senior High School, Lexington (31-9) 

Bessemer High School, Greensboro (31-10) 

Sumner High School, Greensboro (31-11) 

Thomasville High School, Thomasville (31-12) 

North High School, Hays (Exp. to North Wilkesboro, N. C.) (31-13) 

Roanoke Rapids Junior-Senior High School, Roanoke Rapids (31-14) 

Roxboro High School, Roxboro (31-15) 

Southern High School, Durham (31-16) 

Acme-Delco High School, Delco (31-17) 

Asheboro High School, Asheboro (31-18) 

Sanford Central High School, Sanford (31-19) 

0) Roseboro High School, Roseboro (31-20) 

Central High School, Charlotte (31-21) 

fallsboro High School, Hallsboro (31-22) 

Perquimans High School, Hertford (31-23) 

Mary Potter High School, Oxford (31-24) 

Grantham High School, Goldsboro (31-25) 

ORTH DAKOTA 

tify Litchville Public High School, Litchville (32-1) 
Mandan Senior High School, Mandan (32-2) 

Bismark High School, Bismark (32-3) 

Jamestown High School, Jamestown (32-4) 

Hillsboro Special School District, Hillsboro (32-5) 

Saint James High School, Grand Forks (32-6) 

Central High School, Grand Forks (32-7) 

Grafton Public School, Grafton (32-8) 

Williston Senior High School, Williston (32-9) 

Central High School, Devils Lake (32-10) 

Mohall High School, Mohall (32-11) 

Tioga High School, Tioga (32-12) 


Rodgers High School, Toledo (33-1) 
Strongsville High School, Strongsville (Exp. to Berea, Ohio) (33-2) 
Clay-Genoa High School, Genoa (33-3) 
Bowling Green Senior High School, Bowling Green (33-4) 
Archbold-German Township Local School, Archbold (33-5) 
Marion Harding High School, Marion (33-6) 
Fostoria High School, Fostoria (33-7) 
Ridgeville Local School, Ridgeville Corners (Exp. to Napoleon, Ohio) (33-8) 
James A. Garfield High School, Garrettsville (33-9) 
Newbury Local School, Newbury (Exp. to Burton, Ohio) (33-10) 
) Mentor High School, Mentor (33-11) 
Kenston High School, Chagrin Falls (33-12) 
Norton High School, Barberton (33-13) 
Avon High School, Avon (Exp. to Lorain, Ohio) (33-14) Notify 
Revere High School, West Richfield (Exp. to Hudson, Ohio) (33-15) 
Wadsworth High School, Wadsworth (33-16) 
Minster Local Schools, Minster (33-17) 


. 
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Convoy-Union High School, Convoy (Exp. to Van Wert, Ohio) (33-18) 
Willshire Local School, Willshire (33-19) 

Celina High School, Celina (33-20) 

River High School, Hannibal (Exp. to New Martinsville, W. Va.) (33-21) 
Coshocton High School, Coshocton (33-22) 

Perry High School, Massillon (33-23) 

Wellsville High School, Wellsville (Exp. to East Liverpool, Ohio) (33-24) 
Jackson High School, Jackson (33-25) 

Lancaster Senior High School, Lancaster (33-26) 

Chillicothe High School, Chillicothe (33-27) 

Waverly High School, Waverly (33-28) 

Fairfield High School, Hamilton (33-29) 

Catholic Central High School, Springfield (33-30) 

Milton-Union High School, West Milton (Exp. to Ludlow Falls, Ohio) (33-31) 
Pairview High School, Dayton (33-32) 

Mariemont High School, Cincinnati (33-33) 

Talawanda High School, Oxford (33-34) 

William Henry Harrison High School, Harrison (Exp. to Harrison, Indiana) (33-35) 
Taylor High School, North Bend (33-36) 

Wilbur Wright High School, Dayton (33-37) 

Riverside High School, Painesville (33-38) 

Smithville High School, Smithville (33-39) 

Findlay Senior High School, Findlay (33-40) 

North Central High School, Pioneer (Exp. to Montpelier, Ohio) (33-41) 


Cushing High School, Cushing (34-1) 

Tahlequah Senior High School, Tahlequah (34-2) 

Manual Training High School, Muskogee (34-3) 

Drumright High School, Drumright (34-4) 

Guymon Senior High School, Guymon (34-5) 

Booker T. Washington High School, Tulsa (34-6) 

Cleveland High School, Cleveland (34-7) 

Alva Senior High School, Alva (34-8) 

Weatherford High School, Weatherford (34-9) 

Velma-Alma High School, Velma (Exp. to Duncan, Okla.) (34-10) 
Catholic High School, Oklahoma City (34-11) 

Northeast High School, Oklahoma City (34-12) 

Broken Bow High School, Broken Bow (Exp. to De Queen, Ark.) (34-13) 
Ardmore High School, Ardmore (34-14) 

Sulphur High School, Sulphur (34-15) 

Ada High School, Ada (34-16) 

Northwest Classen High School, Oklahoma City (34-17) 

Walters High School, Walters (34-18) 

Holdenville High School, Holdenville (34-19) 

Tecumseh High School, Tecumseh (Exp. to Shawnee, Okla.) (34-20) 
Pauls Valley High School, Pauls Valley (34-21) 


Madras Union High School, Madras (35-1) 

Wy'east High School, Hood River (35-2) 

LaGrande Senior High School, LaGrande (35-3) 

Grant Union High School, John Day (Exp. to Pendleton, Ore.) (35-4) 
Springfield Senior High School, Springfield (35-5) 

Milwaukie High School, Milwaukie (35-6) 

Forest Grove Union High School, Forest Grove (35-7) 

McMinnville Senior High School, McMinnville (35-8) 

Lebanon Union High School, Lebanon (35-9) 

Tillamook High School, Tillamook (35-10) 


OKLAHOMA 
QRECON 
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_ eiiie High School, Wesleyville (Exp. to Erie, Pa.) (36-1) Notify 


pee City Senior High School, Grove City (36-2) 


Mercer Joint High School, Mercer (36-3) 
rtown Area Junior-Senior High School, Saegerstown (Exp. to Meadville, Pa.) (36-4) Notify 
worth Allegheny Junior-Senior High School, Pittsburgh (36-5) 
Irvin-North Irwin Joint School, Irwin (36-6) 
Latrobe High School, Latrobe (36-7) 
Blairsville Joint Junior-Senior High School, Blairsville (36-8) 
pairview Township-Karns City Joint High School, Karns City (36-9) 
Springdale High School, Springdale (36-10) 
tarentum High School, Tarentum (36-11) 
Hiderton Joint High School, Elderton (Exp. to Indiana, Pa.) (36-12) 
yest Snyder High School, Beaver Springs (36-13) 
greater Ferndale High School, Johnstown (36-14) 
westmont-Upper Yoder High School, Johnstown (36-15) 
Lock Haven High School, Lock Haven (36-16) 
west Shore High School, Lemoyne (Exp. to Harrisburg, Pa.) (36-17) 
Cumberland Valley High School, Mechanicsburg (36-18) 
Mechanicsburg Area Senior High School, Mechanicsburg (36-19) 
Camp Hill High School, Camp Hill (Exp. to Harrisburg, Pa.) (36-20) 
Pen Argyl Area Joint High School, Pen Argyl (36-21) 
parkland High School, Orefield (Exp. to Chapman, Pa.) (36-22) 
Northampton Area Joint High School, Northampton (Exp. to Allentown, Pa.) (36-23) Notify 
Nazareth Area Senior High School, Nazareth (Exp. to Easton, Pa.) (36-24) 
Bloomsburg Area Joint High School, Bloomsburg (36-25) 
Slatington High School, Slatington (36-26) 
Stephen S. Palmer High School, Palmerton (36-27) 
Lehighton High School, Lehighton (36-28) 
Council Rock High School, Newton (Exp. to Titusville, Pa.) (36-29) 
Catasauqua High School, Catasauqua (36-30) 
Southern Lehigh Junior-Senior High School, Coopersburg (Exp. to Allentown, Pa.) (36-31) Notify 
Quakertown Community Senior High School, Quakertown (36-32) 
Upper Merion High School, King of Prussia (Exp. to Norristown, Pa.) (36-34) 
Penncrest High School, Lima (Exp. to Glen Riddle, Pa.) (36-33) 
Radnor High School, Wayne (36-35) 
Westtown School, Westtown (36-36) 
Avon-Grove Area High School, West Grove (36-37) 
Central High School, York (36-38) 
Dallastown Area High School, Dallastown (36-39) 
Penn Manor High School, Millersville (Exp. to Lancaster, Pa.) (36-40) 
Downington Joint Junior-Senior High School, Downingtown (36-41) 
Wyomissing High School, Wyomissing (Exp. to Reading, Pa.) (36-42) 
Emmaus High School, Emmaus (36-43) 
Boyertown Area Senior High School, Boyertown (Exp. to Pottstown, Pa.) (36-44) Notify 
Cornwall High School, Cornwall (Exp. to Lebanon, Pa.) (36-45) 
William Penn High School, Harrisburg (36-46) 
Susquehanna Township Junior-Senior High School, Progress (Exp. to Harrisburg, Pa.) (36-47) 
Middletown High School, Middletown (Exp. to Harrisburg, Pa.) (36-48) 
Lower Adams County Joint High School, New Oxford (36-49) 
Northern High School, Dillsburg (36-50) 
South Middleton Township High School, Boiling Springs (Exp. to Carlisle, Pa.) (36-51) 
Carlisle Senior High School, Carlisle (36-52) 
Tri-County Joint High School, Canton (36-53) 
Blue Ridge Joint Schools, Hallstead (36-54) 
Tunkhannock High School, Tunkhannock (36-55) 
Wyalusing Valley Joint Junior-Senior High School, Wyalusing (36-56) 
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Selinsgrove Area Joint Schools, Selinsgrove (36-57) 
Sanbury Area Senior High School, Sunbury (36-58) 
Lewisburg Joint High School, Lewisburg (36-59) 
Mifflinburg Joint Junior-Senior High School, Mifflinburg (36-60) 
Redbank Valley Junior-Senior High School, New Bethlehem (36-61) 
Freedom-New Sewickley Joint School, Freedom (Exp. to Beaver Falls, Pa.) (36-62) 
Susquenita High School, Duncannon (36-63) 
Middleburg Joint High School, Middleburg (36-64) 
Meadville Area Senior High School, Meadville (36-65) 
Akiba Hebrew Academy, Merion (Exp. to Ardmore, Pa.) (36-66) 
RHODE ISLAND 
North Kingstown Senior High School, North Kingstown (Exp. to Wickford, R. I.) (37-1 
Barrington High School, Barrington (Exp. to Warren, R. I.) (37-2) Notify 
John F. Deering High School, West Warwick (37-3) 
Cranston High School, Cranston (Exp. to Providence, R. I.) (37-4) Notify 
Portsmouth Priory School, Portsmouth (37-5) 
SOUTH CAROLINA 
Myrtle Beach High School, Myrtle Beach (38-1) 
Orangeburg High School, Orangeburg (38-2) 
Tomlinson High School, Kingstree (38-3) 
Wilson Senior High School, Florence (38-4) 
Saint Matthews High School, St. Matthews (38-5) 
Belton High School, Belton (38-6 ) 
Brewer High School, Greenwood (3-7) 
C. A. Johnson High School, Columbia (38-8) 
Boys' High School, Anderson (38-9) 
Lincoln Public Schools, Fairforest (38-10) 
Fairforest High School, Fairforest (38-11) 
Granard High School, Gaffney (38-12) 
Blacksburg Centralized High School, Blacksburg (38-13) 
Barr Street High School, Lancaster (38-14) 
Johnston High School, Johnston (38-15) 
Clinton High School, Clinton (38-16) 
Roebuck High School, Roebuck (38-17) 
Cowpens High School, Cowpens (38-18) 
Conway High School, Conway (38-19) 
SOUTH DAKOTA 
Provo High School, Igloo (Exp. to Provo, S. D.) (39-1) 
Sturgis High School, Sturgis (39-2) 
Lead Senior High School, Lead (39-3) 
Hot Springs High School, Hot Springs (39-4) 
Mitchell High School, Mitchell (39-5) 
Canton Public High School, Canton (39-6) 
Vermillion High School, Vermillion (39-7) 
Yankton High School, Yankton (39-8) 
Aberdeen Central High School, Aberdeen (39-9) 
Howard Public High School, Howard (39-10) 
Flandreau Indian Vocational High School, Flandreau (39-11) 
Brookings High School, Brookings (39-12) 
Washington High School, Sioux Falls (39-13) 
Mount Marty High School, Yankton (39-14) 
Wessington Springs City Schools, Wessington Springs (39-15) 
Saint Agatha High School, Howard (39-16) 
Arlington High School, Arlington (39-17) 
EE 
Morristown High School, Morristown (40-1) 
Lenoir City High School, Lenoir City (40-2) 


) Notify 
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1) Notify 
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Central High School, Fountain City (Exp. to Knoxville, Tenn.) (40-3) 
Cumberland County High School, Crossville (40-4) 

Franklin High School, Franklin (40-5) 

Holloway High School, Murfreesboro (40-6) 

Baxter Seminary School, Baxter (40-7) 

Tullahoma Senior High School, Tullahoma (40-8) 

Soddy-Daisy High School, Soddy (Exp. to Daisy, Tenn.) (40-9) 
Bledsoe County High School, Pikeville (40-10) 

Calhoun High School, Calhoun (Exp. to Charleston, Tenn.) (40-11) 
Marion County High School, Jasper (40-12) 

Red Bank High School, Chattanooga (40-13) 

The McCallie School, Chattanooga (40-14) 

Notre Dame High School, Chattanooga (40-15) 

Forge Ridge High School, Harrogate (Exp. to Cumberland Gap, Tenn.) (40-16) 
Jackson High School, Jackson (40-17) 

McKenzie High School, McKenzie (40-18) 

Cumberland High School, Nashville (40-19) 

Woodlawn High School, Woodlawn (Exp. to Clarksville, Tenn.) (40-20) 
Holston High School, Knoxville (40-21) 

Knoxville Catholic High School, Knoxville (40-22) 

Bast High School, Knoxville (40-23) 

West High School, Knoxville (40-24) 

East Tennessee State College Training School, Johnson City (40-25) 
Bells High School, Bells (40-26) 

Rhea Central High School, Dayton (40-27) 


Incarnate Word Academy, Corpus Christi (41-1) 
Nixon High School, Nixon (41-2) 

Jourdanton High School, Jourdanton (41-3) 
Ursuline Academy, Laredo (41-4) 

Ball High School, Galveston (41-5) 

Central High School, Galveston (41-6) 

Edna High School, Edna (41-7) 

Victoria High School, Victoria (41-8) 

Rusk Independent School, Rusk (41-9) 

Lutcher Stark High School, Orange (41-10) 
Huntsville High School, Huntsville (41-11) 

La Porte High School, La Porte (41-12) 
Lampasas High School, Lampasas (41-13) 

Yoe High School, Cameron (41-14) 

Rockdale High School, Rockdale (41-15) 

La Grange High School, La Grange (41-16) 
Stephenville High School, Stephenville (41-17) 
Meridian High School, Meridian (41-18) 

Belton High School, Belton (41-19) 
Raymondville High School, Raymondville (41-20) 
Lincoln High School, Dallas (41-21) 

Mt. Pleasant Senior High School, Mt. Pleasant (41-22) 
John Tyler Senior High School, Tyler (41-23) 
Van High School, Van (Exp. to Grand Saline, Tex.) (41-24) 
Menard High School, Menard (41-25) 

Mason High School, Mason (41-26) 

Stephen F. Austin High School, Austin (41-27) 
New Braunfels Senior High School, New Braunfels (41-28) 
Burnet High School, Burnet (41-29) 

Round Rock High School, Round Rock (41-30) 
Georgetown High School, Georgetown (41-31) 
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Phillis Wheatley Senior High School, Houston (41-32) 

Galena Park High School, Galena Park (Exp. to Houston, Tex.) (41-33) Notify 
Alvin High School, Alvin (41-34) 

Robert BE. Lee High School, Baytown (41-35) 

Booker T. Washington High School, Texas City (41-36) 

Newton High School, Newton (41-37) 

Pasatena Senior High School, Pasadena (41-38) 

Humble High School, Humble (41-39) 

West High School, West (41-40) 

Newman Senior High School, Sweetwater (41-41) 

Hamlin High School, Hamlin (41-42) 

Sterling City High School, Sterling City (Exp. to San Angelo) (41-43) 
Eldorado High School, Eldorado (41-44) 

Tom S. Lubbock Senior High School, Lubbock (41-45) 

Seymour High School, Seymour (41-46) 

Haskell High School, Haskell (41-47) 

Noodie-Horn High School, Merkel (41-48) 

Plainview High School, Plainview (41-49) 

Meadow High School, Meadow (41-50) 

Frenship Rural High School, Wolfforth (Exp. to Lubbock, Tex.) (41-51) 
Levelland Senior High School, Levelland (41-52) 

Sanderson High School, Sanderson (41-53) 

Del Rio High School, Del Rio (41-54) 

San Angelo Central High School, San Angelo (41-55) 

Electra High School, Electra (41-56) 

C. E. King School, Houston (41-57) 

Childress High School, Childress (41-58) 

Cooper High School, Cooper (41-59) 

Liberty High School, Liberty (41-60) 


TAH 


Bear River High School, Tremonton (42-1) 

Logan High School, Logan (42-2) 

Tooele High School, Tooele (42-3) 

East High School, Salt Lake City (42-4) 

South Summit High School, Kamas (Exp. to Park City, Utah) (42-5) 
Springville High School, Springville (42-6) 

Payson Senior High School, Payson (42-7) 

Tintic High School, Eureka (Exp. to Tintic, Utah) (42-8) 

Juab High School, Nephi (42-9) 

Duchesne High School, Duchesne (Exp. to Salt Lake City, Utah) (42-10) 
Carbon Senior High School, Price (42-11) 

Millard High School, Fillmore (42-12) 

Delta High School, Delta (42-13) 

South Sevier High School, Monroe (Exp. to Elsinore, Utah) (42-14) 
Beaver High School, Beaver (Exp. to Milford, Utah) (42-15) 


VERMONT 


Vv 


Arlington Memorial High School, Arlington (43-1) 
Springfield Junior-Senior High School, Springfield (43-2) 
Mt. Saint Joseph Academy, Rutland (43-3) 
Northfield High School, Northfield (43-4) 
Newbury High School, Newbury (Exp. to Woodsville, N. H.) (43-5) 
Montpelier High School, Montpelier (43-6) 
Danville High School, Danville (43-7) 
Newport High School, Newport (43-8) 
IN 
Appalachia High School, Appalachia (44-1) 
I J. Kelly High School, Wise (Exp. to Norton, Va.) (44-2) 
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Clintwood High School, Clintwood (Exp. to Colburn, Va.) (44-3) 

Lebanon High School, Lebanon (Exp. to Cleveland, Va.) (44-4) 

Virginia High School, Bristol (44-5) 

Tazewell High School, Tazewell (44-6) 

Marion High School, Marion (44-7) 

Hillsville High School, Hillsville (Exp. to Galax, Va.) (44-8) 

John D, Bassett High School, Bassett (44-9) 

Pearisburg High School, Pearisburg (44-11) 

Narrows High School, Narrows (44-10) 

Blacksburg High School, Blacksburg (44-12) 

Cave Spring High School, Roanoke (44-13) 

Floyd High School, Floyd (Exp. to Christianburg, Va.) (44-14) 

Bedford High School, Bedford (44-15) 

Randolph-Henry High School, Charlotte Court House (Exp. to Drakes Branch, Va.) (44-16) 
Eagle Rock High School, Eagle Rock (Exp. to Clefton Forge, Va.) (44-17) Notify 
Waynesboro High School, Waynesboro (44-18) 

Nelson County High School, Lovingston (Exp. to Shipman, Va.) (44-19) 
Southampton County Training School, Courtland (44-20) 

Louisa County High School, Mineral (44-21) 

James Blair High School, Williamsburg (44-22) 

The High School of Eastern Mennonite College, Harrisonburg (44-23) 
Orange County High School, Orange (44-24) 

Stafford High School, Falmouth (Exp. to Fredericksburg, Va.) (44-25) 
Ruthville High School, Ruthville (Exp. to Providence Forge, Va.) (44-26) 
Quantico Post High School, Quantico (44-27) 

George Mason Junior-Senior High School, Falls Church (44-28) 

Handley High School, Winchester (44-29) 

Clarke County High School, Berryville (44-30) 

Herndon High School, Herndon (44-31) 

The Madeira School, Greenway (Exp. to Gladstone, Va.) (44-32) 

A. T. Johnson High School, Templeman (Exp. to Warsaw, Va.) (44-33) 

Ralph Bunche High School, Edge Hill (Exp. to Fredericksburg, Va.) (44-34) 
Garfield High School, Woodbridge (44-35) 

Mount Vernon High School, Alexandria (44-36) 


North Kitsap High School, Poulsbo (Exp. to Bremerton, Wash.) (45-1) 
Everett High School, Everett (45-2) 
Arlington High School, Arlington (45-3) 
Mount Vernon High School, Mount Vernon (45-4) 
Cleveland High School, Seattle (45-21) 
Ocosta Consolidated School, Westport (45-5) 
Olympia High School, Olympia (45-6) 
Stadium High School, Tacoma (45-7) 
Taledo High School, Taledo (45-8) 
Highland High School, Cowiche (45-9) 
Columbia High School, Richland (45-10) 
Moses Lake Senior High School, Moses Lake (45-11) 
Sunnyside Senior High School, Sunnyside (45-12) 
Lake Stevens High School, Lake Stevens (45-13) 
Wenatchee High School, Wenatchee (45-14) 
Eastmont High School, East Wenatchee (45-15) 
Ellensburg Senior High School, Ellensburg (45-16) 
Davis Senior High School, Yakima (45-17) 
West Valley High School, Yakima (45-18) 
Central Valley High School, Veradale (45-19) 
Jenkins Senior High School, Chewelah (45-20) 
West Seattle High School, Seattle (45-22) 
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Woodrow Wilson High School, Tacoma (45-23) 
Torasket High School, Tonasket (45-24) 
Toppenish Senior High School, Toppenish (45-25) : 


WEST VIRCINIA 


Kimball Pigh School, Kimball (46-1) 

Sarch High School, Delbarton (Exp. to Williamson, W. Va.) (46-2) 

Pineville High School, Pineville (46-3) 

Princeton High School, Princeton (46-4) 

Buffalo High School, Kenova (46-5) 

Vinson High School, Huntington (46-6) 

Milton High School, Milton (46-7) 

Poca High School, Poca (Exp. to Nitro, W. Va.) (46-8) 

Elkview High School, Elkview (46-10) 

Clendenin High School, Clendenin (46-11) 

Fayetteville High School, Fayetteville (Exp. to Cotton Hill, W. Va.) (46-12) 
Calhoun Gounty High School, Grantsville (Exp. to Spencer, W. Va.) (46-13) e 
Sutton High School, Sutton (46-14) ’ 
Webster Springs High School, Webster Springs (Exp. to Cowen, W. Va.) (46-15) 

Philippi High School, Philippi (46-16) 

Victory High School, Clarksburg (46-17) 

Shinnsron High School, Shinnston (46-18) 

Fairmont Senior High School, Fairmont (46-19) 

Morgantown High School, Morgantown (46-20) 

Kingwooé High School, Kingwood (46-21) 

Petersburg High School, Petersburg (46-22) 

Keyser High School, Keyser (46-23) 

Martinsburg High School, Martinsburg (46-24) 

Parsons High School, Parsons (46-25) 

Big Greek High School, War (46-26) 

Creentrier High School, Roncevert (46-27) 

Matoaka High School, Matoaka (46-28) 

South Charleston Senior High School, South Charleston (Exp. to Charlestown, W. Va.) (46-9) 


WISCONSIN 


Janesville Senior High School, Janesville (47-1) 

Webb High School, Reedsburg (47-2) 

Senior High School, Black River Falls (47-3) j 
Augusta High School, Augusta (47-4) 

Columbus High School, Marshfield (47-5) 

Owen-Withee Senior High School, Owen (47-6) 

Cornell High School, Cornell (47-7) 

Ellsworth High School, Ellsworth (47-8) 

St. Joseph's Academy, Green Bay (47-9) 

Brillion High School, Brillion (47-10) 

Manawa 4igh School, Manawa (47-11) 

Fox Valley Lurheran High School, Appleton (47-12) 

Muskego High School, Muskego (Exp. to Waukesha, Wisc.) (47-13) 
Union High School, Union Grove (47-14) 

Central High School, Salem (47-15) 

Lutheran High School, Racine (47-16) 

Neenat Figh School, Neenah (Exp. to Neenah-Menasha, Wisc.) (47-17) 
New Holstein High School, New Holstein (47-18) 

Sheboygan Falls High School, Sheboygan Falls (47-19) 
Assanvtion High School, Wisconsin Rapids (47-20) 

Messmer High School, Milwaukee (47-21) 

Milwaukee Lutheran High School, Milwaukee (47-22) 

Solomon Juneau High School, Milwaukee (47-23) 

Mount Horeb High School, Mount Horeb (47-24) 
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Shell Lake High School, Shell Lake (47-25) 

Ashland High School, Ashland (47-26) 

Lakeland Union High School, Minocqua (47-27) 

Wabeno High School, Wabeno (47-28) 

Sevastopol Schools, Sturgeon Bay (47-29) 

Washington High School, Two Rivers (Exp. to Manitowoc, Wisc.) (47-30) 
Menasha High School, Menasha (Exp. to Neenah-Menasha, Wisc.) (47-31) 
$t. Mary High School, Menasha (Exp. to Neenah-Menasha, Wisc.) (47-32) 
Berlin High School, Berlin (47-33) 

Jefferson High School, Jefferson (47-34) 

Cedarburg High School, Cedarburg (47-35) 

Arrowhead High School, Hartland (47-36) 

Pius XI High School, Milwaukee (47-37) 

Washington High School, New London (47-38) 

Saint Mary's Springs Academy, Fond du Lac (47-39) 


Saint Mary's High School, Cheyenne (48-1) 

Laramie Junior-Senior High School Laramie (48-2) 
Lincoln High School, Green River (48-3) 

Lovell High School, Lovell (48-4) 


ALASKA 
Homer Territorial School, Homer (Exp. to Cordova, Alaska)(49-1) Notify 


Anchorage High School, Anchorage (49-2) 

Palmer High School, Palmer (49-3) 

Valdez City High School, Valdez (49-4) 

Ketchikan High School, Ketchikan (49-5) 

Juneau High School, Juneau (49-6) 

Haines High School, Haines (Exp. to Juneau, Alaska) (49-7) Notify 
Wrangell High School, Wrangell (49-8) 


Molokai High and Elementary School, Hoolehua, Molokai (50-1) 
Lanai High and Elementary School, Lanai City, Lanai (50-2) 
Lahainaluna Technical High School, Lahaima, Maui (50-3) 
Maui High School, Hamakuapoko (50-4) 
RI 
Roman Baldorioty de Castro School, San Juan (51-1) 
University High School, Rio Piedras (51-2) 
Hostos Senior High School, Mayaguez (51-3) 
Narcise Rebell Secondary School, San Sebastian (51-4) 
Inter-American University of Puerto Rico, San Germain (51-5) 
CANAL 
Director of Secondary Education, Canal Zone Government, Balboa Heights (52-1) 
Cristobal Junior-Senior High School, Cristobal (52-2) 


American Community School of Paris, APO 230, New York, N. Y. (53-I) 
Leghorn American High School, APO 168, New York, N. Y. (53-II) 
Vicenza American High School, APO 221, New York, N. Y. (53-III) 
Poitiers American High School, APO 44, New York, N. Y. (53-IV) 
Paris American High School, APO 163, New York, N. Y. (53-V) 

Orleans American High School, APO 58, New York, N. Y. (53-VI) 
Karlsruhe American High School, APO 164, New York, N. Y. (53-VII) 
Augsburg American High School, APO 178, New York, N. Y. (53-VIII) 
Baumholder American High School, APO 34, New York, N. Y. (53~IX) 
Berlin American High School, APO 742, New York, N. Y. (53-X) z 
Bremerhaven American High School, APO 69, New York, N. Y. (53-XI) 
Frankfurt American High School, APO 757, New York, N. ¥. (53-XII) 
Heidelberg American High School, APO 403, New York, N. Y. (53-XIII) 
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Kaiserglautern American High School, APO 227, New York, N. Y. (53-XIV) 
Manheim American High School, APO 128, New York, N. Y. (53-XV) 

Munich American High School, APO 407, New York, N. Y. (53-XVI) 
Nuernberg American High School, APO 696,’New York, N. Y. (53-XVII) 
Stuttgart American High School, APO 154, New York, N. Y. (53-XVIII) 
Wurzburg American High School, APO 800, New York, N. Y. (53-XIX) 
Verdun American High School, APO 122, New York, N. Y. (53-XX) 


Kubasaki High School, American Dependent Schools 5, APO 331, San Francisco, Calif. (S41 


METROPOLITAN 
McKinley High School, 2nd & T Streets, N. E., Washington 2, D. C. (55-1) 

Anacostia High School, 16th & R Streets, S. E., Washington 20, D. C. (55-2) 
Suitland Senior High School, 500 Silver Hill Road, S. E., Washington 28, D. c, (55-3) 
Coolidge High School, 5th & Tuckerman Streets, N. W., Washington ll, D. Cc. (55-4) 
Landon School, Wilson Lane, Bethesda 14, Maryland (55-5) 

‘Alice Deal Junior High School, Fort Drive & Nebraska Avenue, N. W., Washington, D, ¢, 
Bethesda-Chevy Chase High School, East-West Highway, Bethesda, Maryland (55-8) 
Washington-Lee High School, Arlington, Virginia (55-9) 

Montgomery Blair High School, Silver Spring, Maryland (55-7) 
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Mr. CuenoweTu. Mr. Chairman, could I ask just one question? 

The figures on the map, the other exhibit there, what is the signifi- 
cance of those figures in the different States? 

Dr. Berner. The number indicates the number of programs of this 

. In other words, green figures tell how many summer science 
training programs for secondary students, for example. 

Mr, In Colorado it looks like 1-6-1-4. 

Dr. Beruev. That is 1-6-1-4: One undergraduate research participa- 
tion program, six secondary school programs, one State academy pro- 
gram, and four science teacher improvement programs. 

The CuaiRMAN. These are summer programs 

Dr. BerueL. The secondary school programs are summer programs. 
The undergraduate programs are academic year, State academies, 
academic year, and the science teacher program is a summer program. 

Dr. KE.vy. It is different from the summer institute program. That 
js not shown on this chart. 

Mr. Cuenowetu. I see these are regular programs, not summer 
institute programs. 

Dr. Ketiy. These are experimental programs. 

Mr. Cuenowetu. Are these in high schools or colleges? 

Dr: Berne. Both. 

Mr. CHENowETH. How are they selected? How are the high schools 
and colleges selected ? 

Dr. Berner. Well, all of the grants are made to colleges, but in 
the case of the summer training programs, it is a high school students 
involved, and the grants are made in the same way that the institutes 
are. The institutions submit proposals to us, a panel of scientists 
evaluates them, and then selects or recommends to us the ones that 
they think are most meritorious. 

Mr. Cuenowetu. How long a course is it? 

Dr. Berne. These vary, since they are experimental programs. 
For example, the summer program that I cited to you was 3 weeks. 

Now, we also have one at ichigan State that lasts for 10 weeks. 
They vary considerably. 

Mr, Cuenowetu. Thank you very much. 

Dr. Ketty. May I just make one point for the record, Mr. 
Chairman ? 

These programs are initiated by colleges and universities, sub- 
mitted to the Foundation. We operate no programs. We look upon 
ourselves as investors of Federal funds entrusted to us, but do not 
operate. 

Dr. Fontaine got his bachelor’s degree at Mississippi College and his 
Ph. D. at the University of Pittsburgh in chemistry, and was for a 
number of years research scientist in the Mellon Institute, and head 
of a research division in the U.S. Department of Agriculture. 

Dr. Fontaine is head of our Fellowship Section. 

Dr. Fontaine. 


STATEMENT OF DR. THOMAS D. FONTAINE, PROGRAM HEAD, 
FELLOWSHIP, NATIONAL SCIENCE FOUNDATION 


Dr. Fontaine. Thank you. 


Mr. Chairman, at an earlier hearing, on May 5, Mr. Fulton of this 
committee made the following statement : 
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The problem comes up on the National Science Foundation on its program, 
for scholars, what the results have been. I would like a short summary 
in the record as to what the results have been on these programs to date, ag 4 
summary. 

Mr. Chairman, I have with me a brief summary of the National 
Science Foundation fellowship programs. 

This statement is designed to answer the questions raised by Mr, 
Fulton and to bring before the committee a picture of the Nationa] 
Science Foundation fellowship program. 

I would like to read parts of this prepared statement and to request 
that the other parts also be included in the record. 

The Cuatrman. If there is no objection, it is so ordered. 

Dr. Fontatne.. Because of the time element, of necessity I will not 
be able, it appears, to go into the details of each of our fellowship 
programs. But of course we would be pleased to do this at any 
time that the committee felt that this would be necessary. 

The Cuatrman. Doctor, you take your time, and the fact that we 
won't be able to finish with you today doesn’t mean that we are going 
todropit. We will take it up later on. 

Dr. Fontarne. Fine. 

Mr. Fcuron. If you have your statement, would you submit them 
to the committee room so some of us could look at them ahead of time, 
I mean that part you are not going to read? 

Dr. Fontarne. It will be in the prepared statement here. 

The CuatrMan. May I suggest this, too: We are asking for a good 
deal of statements and data to be submitted for the record. Our orig. 
inal posture hearings are held up as of this hour because we haven't 
been able to get the data that was subr‘tted to them, and if you 
could speed up the return of that data, w» would appreciate it. 

Dr. All right. 

It seemed appropriate to us that since fellowships were going to be 
discussed, it might be logical to include a general statement at this 
time. 

Traditionally, fellowships are thought of by the academic con- 
munity as a form of grant to selected individuals to enable those indi- 
viduals to further their own education. They are investments in the 
future of individuals of high potential and are hence long-range in- 
vestments in the future of that segment of society dependent u 
those individuals. They are clearly distinct from grants desig 
underwrite a specific project—research or development—and do not 
normally require any services to be rendered by the recipient. 

The National Science Foundation supports seven fellowshi r0- 
grams, each designed to meet a specific need. Section 10 of t o Ne 
tional Science Foundation Act both authorizes the Foundation to offer 
fellowships and prescribes certain provisions that govern their admit- 
istration. 

Among the latter are the following: 

(1) The fellows shall be selected by the Foundation solely on 
the basis of ability ; 

(2) the fellows shall have freedom of choice of their institt- 
tions from among accredited nonprofit American or nonprofit 
foreign institutions of higher education ; 
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(3) when there are several applicants judged to be of substan- 
tiall equal ability and there are insufficient funds to offer a fel- 
lowship to each, the awards will be offered in such a way as to 
achieve an equitable engree distribution, and 
(4) the awards may be offered for scientific study or scientific 
work in the mathematical, physical, medical, biological, engineer- 
ing and other sciences. 
Mr. Anruso. Mr. Chairman, pursuant to the original understand- 
ing, can we stop at 11:40 so we can have an executive session ? 
he CuairMAN. I hesitate to interrupt Mr. Fontaine. 
However, Mr. Anfuso does have an assignment given him. 
Dr. Fontarne. That is agreeable. 
The CuarrMANn. We will take your statement up the first thing 
tomorrow morning. 
Iam sorry this interruption has come up. 
Mr. are May I add this interruption is in the interest of 
science 
— CuairMAN. The committee will go into executive session at 
is time. 
— at 11:42 a.m., the committee proceeded in executive 
session. 
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Hovse or REPRESENTATIVES, 
CoMMITTEE ON ScIENCE AND ASTRONAUTICS, 
Washington, D.C., Wednesday, May 20, 1959. 


The committee met, pursuant to adjournment, at 10 a.m., Hon. Over- 
ton Brooks, chairman of the committee, presiding. 

The CuarrMAN. The committee will come to order. 

This morning our first witness is Mr. James Hennessy. Mr. Hen- 
nessy, we are very happy to have you this morning. 

ou are executive assistant to the Commissioner of the Bureau of 
Immigration and Naturalization ? 

Mr. Hennessy. That is correct. 

The Cuarrman. If you care to give us more extended background 
for the record, we would appreciate it. 

Mr. Hennessy. I am a career officer of the Immigration and Nat- 
uralization Service, first appointed with that organization in May 
1941, as a naturalization examiner in Boston and I have been associ- 
ated with the organization since that time in Boston, Hartford, Conn., 
New York, Philadelphia, and Washington with the central office for 
the last 10 years, executive assistant to the Commissioner for the 
last 5 years. 

The Cuarrman. Now do you havea prepared statement ? 

Mr. Hennessy. I do not have a prepared statement. I had thought 
to speak in outline and attempt to be responsive to the inquiries of 
the committee. 

The Cuarrman. That is right. I have some questions but you know 
what the purpose of the hearing is, to establish our scientific man- 
power program and, in effect, make a census of scientists. You have 
a leading role in the immigration program, so we would like to know 
from you what your program is for scientific admissions into this 
country. 


STATEMENT OF JAMES HENNESSY, EXECUTIVE ASSISTANT TO 
THE COMMISSIONER OF THE BUREAU OF IMMIGRATION AND 
NATURALIZATION 


Mr. Hennessy. Well, with your indulgence if I could place this 
in the proper perspective for a couple of minutes, as you are aware, 
the immigration laws of the United States, based on a national origin 
system, have established a quota of approximately 150,000 persons 
to be admitted annually to the United States. Under the provisions 
of the Immigration and Nationality Act, popularly known as the 
Walter-McCarran Act of 1952, the quota remained unchanged but 
for the first time there was incorporated into our law a provision hased 
on the needs within the United States. 
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Formerly in large part quotas were assigned and visas were j 
on a first-come-first-served basis with some minor exceptions which | 
do not think are material to your study. Under the rye ce and 
Nationality Act of 1952, 50 percent of the visas that could be issu 
would be made available to persons of high education, technical trajp. 
ing, and specialized skills whose services would be found by the Attor. 
ney General to be urgently needed in the United States to make, 
contribution to our national welfare. 

With a quota of 150,000, the potential that could come in under this 
first preference would be approximately 75,000. 

Mr. Anruso. Would you yield there a minute, Mr. Chairman? 

The Cuatrman. Mr. Anfuso. 

Mr. AnFuso. Does that mean that this 75,000 was taken out of the 
present existing quota 

Mr. Hennessy. No; that is the maximum that may be issued unde 
the first preference. If the first preference is not utilized, the fallout 
or the leftover is made available to the second preference and so/g 
into the third and fourth preference and to the nonpreference appli. 
cants, 

Mr. Awnruso. In other words, it does not disturb present existing 
quotas. 

Mr. Hennessy. It does not disturb presently espe quotas within 
each country. It gives a priority in the issuance of visas up toa 
maximum of 50 percent. i it is not utilized, it then becomes avail. 
able to the parents of U.S. citizens, the spouses of lawful residents 
aliens, and so forth, in line with the established machinery. 

Mr. Miter. In other words it sets up a superclassification. 

Mr. Hennessy. That is correct. 

The CuarrMan. Just to clear up some matters, what nation po 
duces for this country the greatest number of scientific people? 

Mr. Hennessy. Our studies, sir, frankly have not been keyed to tha 
direction because actually with the quota of Germany and the Unitel 
Kingdom accounting for approximately 91,000 of the 150,000 and th 
demand against such quota not equaling the numbers available, iths 
not been necessary to utilize the first preference procedure for 
nationals of Germany or the United Kingdom. 

Mr. Mitter. How about Austria? 

Mr. Hennessy. For Austria the situation is different. 


Mr. Mitter. How about Hungary? 


Mr. Hennessy. Hungary similarly has oversubscribed quotas, 

Mr. Miter. How about Poland ? 

Mr. Hennessy. I can give you a list of countries that presently har 
a first preference oversubscribed as of the current quarter. 

The CuatrmMan. By “oversubscribed” you mean what ? 

Mr. Hennessy. That there is a demand for preferences, in excesso 
up to 50 percent of the number of visas available in that country, 

Mr. Miter. I have to leave soon. 

The Cuarrman. We would be happy to have the gentleman witht 
all of the time but unfortunately you have to leave. 


Mr. Miter. I am interested in Poland, Hungary, and Austria 
In 1957 I was in Vienna when there was a camp with 3,000 displacel 
engineers and scientists in it. The pressure to keep these people 
of the United States had been so great that no visas had been isstel 
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to them and as a result, with contacts coming back from behind the 
[ron Curtain, they were inducing these people to return to the Iron 
Curtain. tdiey Berar leaving these camps. These were the refugees 
that got out after the abortive revolution. So we were feeding back 
e who had taken their lives in their hands to get out, and found 
that they could not get beyond a concentration camp in Austria. Hen 
were returning with black hearts behind the Iron Curtain, and I thi 
that it was a very serious situation because these were the ones who 
had been bold enough to get out and instead of being welcomed they 
were stuck in a concentration camp. Then the other forces began to 
work on them. Frankly there was, to me, a Mio narrow interpreta- 
tion put on our law that was influenced in part by your own depart- 
ment. It is something that some day you are going to have to answer 


or. 
Now I would like a little defense of that. 

Mr. Hennessy. If I may be responsive to that—— 

Mr. Miter. They had no place to go and they began to go back to 
Austria or back to Hungary and Poland. 

The Cuarrman. Confine your statement largely to the scientific 

rtion. 
vr. Miter. I am talking of scientists, engineers, and technical 

le. 
r.Anruso. Mr. Chairman. 

The Cuarrman. Mr. Anfuso. 

Mr, Anruso. You were going to give us a list of the oversubscribed 
nations. 

Mr. Hennessy. I was intending to supply that but in view of the 
gentleman’s departure I was attempting to be responsive to his ques- 
tion. I have not forgotten the list. 

The Cuarrman. Let us let him make a statement. He has a half 
dozen questions now to answer for members. I think he ought to be 
allowed to make a statement and then after that we are going to call 
on Mr. Miller who has to leave early. 

Mr. Mitter. Maybe I better leave now. 

Mr. Hennessy. I will make my statement then as briefly as pos- 
sible in order to be responsive. The maximum potential as I indi- 
cated, of 75,000, is a theoretical potential because of the abundance of 
visas available to the United Kingdom and to Germany. But within 
the first preference would leave a practical potential of approximately 
30,000 who could come to the United States under the first preference 
and yet in no year since the first preference has been on the book have 
we received petitions to bring in more than 10,000 persons under that 
section. 

The law provides that the counsul may not issue a visa under the 
first preference until a petition has been approved by the Attorney 
General to accord such preference. These petitions are filed with the 
Attorney General by any organization, firm, group, who wishes to 
have that classification accorded and upon approval by the Attorney 
General are submitted to the consulate for visa issuance. 

_ The figures indicate that the section of the law the Congress put 
in there specifically to have the needs of the United States taken into 
account in immigration has not been utilized in the United States to 
file petitions in their behalf. There is a form set up for submission 
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to the Attorney General and it is to establish the need in the Unite 
States and the qualifications of the beneficiary. 

The need is established by consultation with the Department 9 
Labor for information as to skills that are not available in this coup 
and with respect to the skills that are the primary concern of yoy 
committee, there is a general statement of the Department of Laby 
that they are in short supply in the United States so it is unn 
to receive specific ad hoc clearances for any individual in that fie 

The Cuarrman. Now, Mr. Anfuso asked for a list. You can sup. 
ply the list for the record. 

Mr. Hennessy. I can supply the list of the approximately gj 
countries whose first preference is currently oversubscribed, e 
of those are the so-called minimum quotas. I can read them now if you 
wish, or have the list supplied later. 

Mr. Anrvso. It is only eight countries? 

Mr. Hennessy. Australia, Greece, India, Israel, Japan, Lebanon, 
the Philippines, Spain, Turkey, and the United Arab Republic, That 
makes 11. 

Mr. Mur. I asked you about quotas for Poland and Hungary, 
Are they oversubscribed ? 

Mr. Hennessy. The quotas for Poland, Austria, and Hungary an 
presently current according to the list on the quota availability sub- 
mitted to us by the Department of State. 

Mr. Mrarr. Do you know any reason why a few years ago then 
was such difficulty trying to get these le into this country, when 
people on the spot in Vienna decried the fact that they could not ge 
clearances, visas to get them over here and these people were returning 
behind the Iron Curtain? 


Mr. Hennessy. The visas used under the program were the lett 
over quotas under the Refugee Relief Act as I recall it, Congressman, | 
Immediately after the outbreak of the revolt in Hungary and th 
movement of these people to Austria, the State Department tram 
ferred to the consulate in Vienna and Salzburg all of the utilized viss 
under that act and 6,500 were issued. When those visas were e- 


hausted by direction of the Attorney General upon the advice ani 
recommendation of the Secretary of State, the parole procedures wer 
invoked to bring Hungarians from Austria to the United States and 
approximately 31,900 such persons were paroled into the United State 
and by legislation passed last year they are now in the process of be 
ing converted to permanent residents. 

e National Academy of Science, as a private cooperating volun- 
tary agency, was one particular group that volunteered their services 
to the Immigration and Naturalization Service to screen and to check | 
on the standards of eligibility and need. They did a marvelous C| 
and they had a peculiar competence in that field that frankly was 

ond the ken and competence of the average immigration officer 
in evaluating the particular skills of over a ehakeand persons either 
directly sponsored by them or first brought to their attention or 
ferred to other voluntary agencies were brought into the United State 
under the parole procedure. 

Mr. Mruier. Are there any Chinese scientists who are presently oul 
from under the Bamboo Curtain being brought to this country 
Mr. Hennessy. The quota for Chinese persons was oversu 

as of June 20, 1958. 
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Mr. Miter. I am apt of scientists. 

Mr. Hennessy. I have no breakdown. I am sorry. 

Mr. Miter. You applied the same reasoning that these people are 

ualified and in short ee in this continent Suppose you had a 
Chinese mathematician. Could we bring him into this country if 
he was a refugee out of Communist China? 

Mr. Hennessy. A Chinese mathematician? 

Mr. Miter. Who met all of the qualifications of Immigration and 
Naturalization. 

Mr. Hennessy. A U.S. citizen under the present law would have to 
file a petition for a visa to admit him to the United States. He would 
wait approximately 1 year before a visa would be currently available 
to him sues of the oversubscription of the Chinese racial quota. 
That quota is a quota of only 105 persons per year, Mr. Congressman. 

Mr. Mitier. I am conscious of that. I was a member of the Com- 
mittee on Immigration and Naturalization that worked on the bill. 
[still think we do a lot of foot dragging in this matter. 

Mr. Hennessy. I would suggest we have approved petitions twice 
the number available under the quota assigned to the country. 

Mr. Mitier. I know many of your approvals. I still do not with- 
draw my statement that the policy of the Department has been, in 
spite of all of these nice statements, to slow up the process. I will 
yield the floor. 

The Cuarrman. I will recognize Mr. Anfuso. 

Mr. Anruso. Mr. Hennessy, when you take the Chinese quota or 
the Japanese quota or the Israeli quota, they are limited to about 100? 

Mr. Hennessy. Japan is 185, and the quota for Israel is 100. 

Mr. Anrvuso. Take the Japanese quota, for example. What would 
be the first preference category ¢ 

Mr. Hennessy. The first preference category is oversubscribed now, 
asof August 25,1958. That is persons whose petitions were approved 
on that date or persons currently being considered for visa issuance. 

Mr. Anrvso. om if there were scientists in Japan, they could not 
come in because the first preference is already oversubscribed ? 

Mr. Hennessy. They could not come in immediately; that is cor- 
rect, Mr. Congressman. 

Mr. Anruso. That would apply to any country where the first 
preference is already oversubscribed; isn’t that correct, sir? 

Mr. Hennessy. They have a delayed period according to the extent 
to which it is oversubscribed ; yes, Mr Consieiniaie. 

Mr. Anrvso. Isn’t Italy oversubscribed in all categories? 

Mr. Hennessy. Italy is-not, according to this list, oversubscribed 
in either the first or second category, but it is oversubscribed in the 
third, and very, very heavily oversubscribed in the fourth. 

_ Mr. Anrvso. If it isn’t oversubscribed in the first and second, it 
isonly a question of a few isn’t it? 

Mr. Hennessy. Well, at the present time—you can’t anticipate the 
potential—at the present time, when a visa is filed on behalf of a 
a born in Italy, submitted to the Attorney General and approved 

y the Attorney General and submitted to the consul, a visa is immedi- 
ately available for such a person to come to this country. 
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Mr. Anrvso. For example, if a hundred scientists were availahl | 
in Italy, do you think that the whole hundred could come in under thy , 
first category ? 

Mr. Hennessy. Their quota is 5,645. Ten percent under the lay 
is available for issuance in any month, which would be 564, and om. 
half of the quota is available to first preference or approximately 9% | 
would be the potential available for the first preference in Italy jy | 
any given month. 

n response to your query, the answer would be “Yes,” under thy | 
facts as you hypothecate it. 

Mr. Anrvuso. 280 would be the entire amount, but some of thos | 
would be legitimately used by first preference people. 

Mr. Hennessy. 280 would be the maximum potential availab} 
for first preference in any given month. 

Mr. Anrvuso. Right. 

Now supposing out of that 280 you have about 275 which cong | 
under the normal first preference list. They would come in befor | 
any scientists ? | 

r. Hennessy. Iamsorry. I donot—— 

Mr. Sisk. Would the gentleman yield at this point ? 

Mr. Anrvuso. Yes. | 
Mr. Sisx. The first preference quota, of course, is set up to take 
care of these special skills in which they are certified ? me | 

Mr. Hennessy. Right. 

Mr. Sisk. That is the first preference in the quota. 

Mr. Hennessy. Yes. 

Mr. Anrvso. I understand that, Mr. Sisk, but don’t we have som 
provision in the law now or one contemplated by your agency that 
Se quota in any category be carried over to other categories! 

r. Hennessy. There has been submitted in the preceding thre | 
sessions of the Congress proposals to pool the unused quotas availabk 
in any year and make them available to the countries which are pre 
ently oversubscribed on a regional basis. 

The practical application of it, for instance, in Europe, would bets 


make available the unused German and United Kingdom quotas to 

the extent that they were not taken advantage of in any given year, 

and make them available for other countries in Europe where the 

demand greatly exceeds the available numbers, and generally that 

Hy be in eat would be roughly described as the Srediterraan 
asin. 

Mr. Anrvuso. Right. 

I have introduced such legislation myself in the past two terms, 
so I know. Now, if we pass such a law, we are not going to bring 
in any scientists from Italy or Japan or some of these other cour- 
tries, which have an abundance of good scientists. 

Mr. Hennessy. I don’t think that the passage of any such lav | 
would prevent the bringing of scientists to the United States. 

Mr. Anrvuso. You don’t think it would affect the first preference! 

Mr. Hennessy. No, by the very nature of the first preference, it 
would not. 

Mr. Anruso. If the law specifically said any unused first preferent 
quotas would be carried over to the other categories og | 

Mr. Hennessy. As long as they are unused, that would indicate | 
there has not been the demand for them. 
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Mr. Anruso. Isee. That is a good point. 
| The CHarrman. May I ask a question or two? 

[haven’t asked any questions. 

Mr. Hennessy. Yes, Mr. Chairman, 

The CHairMAN. I am confused a litle bit. I would like to clear 
upthe whole thing generally. 
| "First, you have a meets set for each country. 
Mr. Hennessy. That is correct. 
| The CuarrMAN. That is based on what? 
_ Mr. Hennessy. That is based on a formula originally incorporated 
' into the provisions of the 1924 act, where the visas would be allocated 

on the basis of one-sixth of 1 percent of the population as enumerated 

in the 1920 census, excluding certain residents of the country during 
that year, and then allocated by national origins according to the 
_ origins of those persons who were in the United States at that time. 
Jtisa formula—— 
Cuarrman. What year was that? 
| Mr. Hennessy. The act of 1924, based on a computation of the 
census of 1920. ; 

That 1924 act has been substantially reenacted in the provisions of 

1952 law. 
ooh CuairMAN. That sets the quota, and then in your first prefer- 
ence you take out 10 percent ¢ 

Mr. Hennessy. In the first preference you take out 50 percent. 

The CuarrMaNn. Fifty percent can come in under first preference? 

Mr. Hennessy. Yes. 

The Cuarrman. Ten percent a month? 

Mr. Hennessy. Yes. That is the maximum visas that can be 
issued. 

' The Cuarrman. The quota for Italy, because that is what you have 
+ been interrogated about, would be set at a certain figure, based on the 
internal population of the United States in 1920? 

Mr. Hennessy. That is correct. 

The Cuarrman. Out of that you would take 50 percent first 
preference ? 

Mr. Hennessy. Right. 

The Cuarrman. Then 10 percent a month is available for scientists 
to come in ? 

Mr. Hennessy. Scientists, among other classes who could compete 
for first preference. 

The CHairMan. First preference classes. 

Mr. Hennessy. Right. 

The Cuarrman. So your scientists would come in, scientists and 
engineers, at the rate of 10 percent per month of the first preference 
> ag with other classes / 

r. Hennessy. That is correct. 

The CHarrman. Now, tell me this: Do you have any figures to show 
how many scientists that we have taken in per month or per year 
under the present quota system from each country ? 

Mr. Hennessy. In the last fiscal year only 3,941 persons who were 
primarily beneficiaries of the first preference were admitted to the 


mee 
_ country. They were accompanied by wives and children to the number 


of 3,179. 
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Parenthetically, I might say that the accompanying wives and ¢hj} | 
dren of primary beneficiaries of first preference are also included j, 
the first preference classification. 

The Cuarrman. Now, let me just clear this up in my mind, and] 
imagine in the minds of the other members too. 

e could go after one country first, but I think we ought to gy 
the general picture. Where are you short quotas for scientists thy. 
want tocome into this country ? 

Mr. Hennessy. We are short quotas for scientists on the listing 
of the countries I previously made. | 

The Cuatrman. Which are those? 

Mr. Hennessy. Australia, Greece, India, Israel, Japan, Lebanon, 
the Philippines, Spain, Turkey, the United Arab Republic’ and addi. 
tionally the quota for Chinese persons. 

The Cuarrman. All right. 

What is your demand for a scientist to come in under the ghor’ 
quota from those countries, what country ? 

Mr. Hennessy. I can give it by the listing dates to which that pa: 
ticular quota is oversubscribed. | 

The Cuatrman. Could you do that? 

Mr. Hennessy. I can, and this is the list prepared by the Depart. 
ment of State as of April 1, 1959. 

It is possible that there will be some changes, though I would ng 
suspect material changes through June. Beginning July 1, with th, 
opening of the new fiscal year, there will be new allocations of quotas 

Mr. Sisx. Mr. Chairman, before he reads this list, to clarify th 
list he is preparing to read. If I understand it correctly, it doesn} 
necessarily mean that all this list he is going to read are scientists iy 
that sense; they are specialists whose skills are required; they may 
be tailors? 

Mr. Anruso. They may be farmers. 

Mr. Hennessy. That is correct. 

The CuarrMan. Well, let him read the entire list, and then we wil 
ask him what percentage of the list is scientists and engineers, 

Mr. Sisk. I doubt if he knows, that, Mr. Chairman. 

Mr. Hennessy. That is correct. 

The Cuatrman. You cannot tell us? 

Mr. Hennessy. We cannot tell you with respect to the classifics- 
tion that you are primarily interested in because the first preference 
embraces all those persons who have such skills or talents, They can 
be persons in the arts as well as those in the sciences. 

he Cuarrman. We want to know to what extent scientists ant | 
engineers and men of that sort have been excluded because of the | 
immigration laws. 

Is there any way that we can get that? 

Mr. Hennessy. May I defer to check with our statistician? 

The Cuatrman. Yes. 

Mr. Hennessy. We have a complete listing, and this is the most we 
have at the present time by occupation of the persons who were at- 
mitted to the country last year under this listing that I had indicated | 
within the total numbers. 

The CuHatrMAN. Give me the total numbers admitted last year df 
scientists and engineers. 
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Mr. Hennessy. This list includes scientists and engineers. It in- 
cludes every classification. 

Mr. Anruso. But is it broken down? Can you tell by looking at 
that sheet or those sheets you are now looking at how many of 1 di 
are scientists 

Mr, Hennessy. I have 119 chemists, for instance; accountants, 
actors, professors, and instructors. The professors and instructors 
are broken down into 15 major classifications, according to their field 


of activity. 


Mr. Anruso. You see what the committee is trying to get at, Mr. 
Hennessy? If you can’t do it now, we would be most interested if, 
when you go back to your office, you study that list and then come 
back and tell us that under this present immigration law in the first 
category, SO many scientists, engineers, have come in from Italy, so 
many have come in from Greece, so many have come in from other 
countries. Weare interested in scientists. 

The CHAIRMAN. That is what we want. 

Now, give us the figures you have. If you don’t have the figures 
covering scientists and engineers and technical men, then can you ob- 
tain those figures for us ? 

Mr. Hennessy. Yes, we can. 

The CHarrMAN. Will you “pie us the figures you have and subse- 
quently give us a yey statement for scientists ¢ 

Mr. tapers s I say, this is a 7-page listing by occupation, 
broken down in minute detail that I would suggest your committee 
staff would possibly wish to translate into what you would classify 
technically as scientists or members of the professional classes, I 
could submit this for the record. 

The Cuarrman. Mr. Yeager, will you sit with Mr. Hennessy after 
the meeting is over, find out how many scientists were admitted last 
year, how many will be admitted this year, and how many are on the 
waiting list and can’t get on, scientists, engineers, whatever is in the 
jurisdiction of this committee ? 

Mr. Anruso. May we have the whole thing in the record, Mr. 
Chairman ? 

The Yes, 

We have 7 pages there. If there is no objection, we will put the 7 

of tabulations in the record. 
The information is as follows :) 
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United States Department of Justice 
Immigration and Naturalization Service 
Washington, D.C, = May 29, 1959 


STATISTICAL REPORT ON FIRST PREFERENCE QUOTA IMMIGRANTS 
TO HOUSE COMMITTEE ON SCIENCE AND ASTRONAUTICS 


Before discussing the figures contained in the attached “i 
there are a few factors that should be considered. 
a. The only immigrants who may be admitted to the United 
States in the first preference category are those for who 
an employer in the United States files a visa petition, 
Therefore, the number is limited not only by quotas but 
also by the demands of United States employers. 


b, Priority on the waiting lists for quota numbers is by 
date of filing of the petition in the United States, so 

that an accountant from France may take precedence over a 
scientist from France if the petition for the accountant | 
was filed first. | 


c. The Act of September 11, 1957, provided that benetictarie) 
of first preference quota petitions approved prior to July1,| _ 
1958, should be eligible for nonquota status. For the pur. 
poses of this report these immigrants have been included wit) 
the first preference quota. immigrants. 


d. Many professional and highly skilled immigrants are bein 
admitted to the United States who are not in the first pref.| 2 


erence category, either because they are from nonquota Au 
countries or are from countries with large quotas, such as Ch 
United Kingdom or Germany. Gr 

neficiaries of fi titi t sls 
Immigrants, 1953 - 1958. 


In the six years that the Immigration and Nationality Act of Spe 
1952 has been in effect, 17,465 immigrants have been admitted for | 1,, 
whom first preference visa petitions were filed. Of this number, | Uni 
10,475 were in professional occupations, Re 


The following numbers in the total professions reported had 
occupations that might be considered to be within the interest of | J/ 
the committee. 
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Chemists 
Agricultural scientists 
Biological scientists 
Geologists 
Mathematicians 
Physicists 
Other natural scientists 
Economists 
Psychologists 
Statisticians 
Other social scientists 
Engineers 

Total 


> 

8 


Distribution of the figures shown above by country of birth 
ig shown on the accompanying table marked Table I. 


Effect of oversubscribed quotas on the admission of scientists. 


The committee asked how many scientists were being kept out of 
the United States because of oversubscribed first preference quotas. 


We found it impossible to get a count of outstanding approved 
visa petitions because visa petitions are approved in field offices 
and filed not by occupation but by name; upon approval they are for- 
warded to the appropriate consulate where they are entered upon a 
waiting list by priority date. 


Shown below are the eleven countries with oversubscribed first 
preference quotas for the quarter April through June 1959. 
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Date 
Countries reached 
Australia 8-1-58 
Chinese 6-27-58 
Greece 1-1-59 
India 2-1-59 
Israel 2-1-59 
Japan 8-25-58 
Lebanon 2=-1-59 
Philippines 2-1-59 
in 1-1-59 
Turkey 21-59 
United Arab 
Republic 9-15-58 
‘Total 


100 
105 
308 
100 
100 
185 
100 
100 
250 
225 


100 


Estimated Percent 1/ 


lst pref. 
over- 


Ske 


Estimated 
number of 


= sts 


scientists 
and engineers 


awaiting quota 


Quota subscription engineers 


33.8 
45.7 
30.6 
59.8 
25.7 
16.4 
15.3 
22.6 
5.3 
43.1 


27.4 


152 


1/ Percent scientists and engineers of total first preference immigrants 


admitted 1953 - 1958, 
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The estimated number of quota oversubscriptions is based roughly 
on 50 percent of the quota if the waiting period is six months to a yea: 
and on half that number if the waiting period is less than six months, ” 
The percentage of total first preference immigrants who were in the 
categories scientists and engineers was calculated (see Table II) ang 
this percentage applied to the estimated oversubscription. On this 
basis there would be 152 persons awaiting first preference quota 
numbers now. 


Total immigrants admitted by occupation. 


All immigrants admitted January 1,1953- June 30, 1958, totaled 
1,428,839. 53 percent of this number were housewives, children, and 
others not in the working force. Of the remaining 677,000, about 100,0m 
or 15 percent, were in the professional occupations group. Included ip 
this group were: 


Chemists 2,702 
Agricultural scientists 1,136 
Biological scientists 246 
Geologists 276 
Mathematicians 177 
Physicists 591 
Other natural scientists 216 
Economists 337 
Psychologists 151 
Statisticians 103 
Other social scientists 134 
Engineers 16,946 

Total 23,015 


Thus it is apparent that about a fifth of the immigrants in 
scientific categories are admitted first preference, while the others 
come under other legal classes of admission. 


Of the total scientists and engineers admitted, largest numbers 
came from Canada, United Kingdom, and Germany. 


‘There are enclosed a number of general tables from the 1956 
Annual Report of this Service, as follows: 


Table 4. Aliens admitted by class of admission. Years ended 
June 30, 1954 - 1958 

Table 6. Immigrants admitted by class of admission and country 
of birth, Year ended June 30, 1958. 

Table 7. Annual quotas and quota immigrants admitted. Years 
ended June 30, 1954 - 1958. 

Table 7A. Quota immigrants admitted by quota charge and quota 
preference. Year ended June 30, 1958. 

Table 8, Immigrants admitted by country of birth and major 
occupation group. Year ended June 30, 1958. 
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ly United States Department of Justice 
Immigration and Naturalization Service 
ear, Washington, D.C, — May 28, 1959 


TABLE 1, FIRST PREFERENCE QUOTA IMMIGRANTS ADMITTED TO THE 


UNITED STATES, BY SPECIFIED OCCUPATIONS AND COUNTRY OR REGION OF BIRTH 


JANUARY 1993 - DECEMBER 1958 
—— cientist 


Other 
professions 


i 
Country or region 2 Bole 3 5 
All countries eeeeee 10,4 4,182 3,114 213 
),000, [10,475 | 48 


7,057/2 40 2,172 4 175 44122 
Albania 3 
Belgium 1 13 
Czechoslovakia ...... 57 
Denmark 
Estonla 
FranC® 4 67 6 
GeTMANY 385 1 67 
Gre@C® 103 3 
HUNGATY 95 4 
Iceland 2 
Ireland 2 
Italy 99 1 8 


Latvia 
Liechtenstein 
Lithuania 
Luxembourg 
Netherlands 
WOTWAY 
Poland 
Portugal 
Rumania 
San Marino 
Spain 
Sweden 
Switzerland .......++ 
Trieste 
Turkey (Europe) ..... 


te ent now 


@esiwti 


sor 


@ 


~ 


~ 


= 


U,S.5.R, (Europe) ... 47 
U.K, England .......+ 20 

U.K, N.Ireland ...... 1 

| Scotland ....... 6 

Yugoslavia 47 

124] 6 7 17 
Afghanistan ......... 1 -| - 1 - - 
Andaman 1s, 1 lj - - - 
1 -| - 1 - - 
7 -| - 3 
2 -| - - - - 
433 29); 1 172 5 5 
is 2} - 2 1 - 
29 - 12 - - 
Hong Kong 55 S| - 25 
299) 28); 4 135 2 9 
Indonesia 93 - 41 - 
70 2] - 21 - - 
Israel 157 a e 40 1 1 
24 4 - 7 - - 


| 
in 
1 
is 
248 
120 
221 
13 
54 
23 
21 
254 
3 
135 
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TABLE I, 
UNITED STATES, BY SPECIFIED OCCUPATIONS AND COUNTRY OR REGION OF BIRTH 
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FIRST PREFERENCE QUOTA IMMIGRANTS ADMITTED TO THE 


JANUARY 1953 - DECEMBER 1958 (CONT'D,) 


Country or region 
of birth 


Total 


sc 


entist 


al 
scientists and 


orofessions 
engineers 


ct 


Chenists 


Agricultural 
scientists 


scientists 


Engineers 


Geologists 


hematicians 


Physicists 


and engineers 


| 
1 


Cther natural 
scientists 


Economists 


Psychologists 


Statisticians 
Cther social 


scientists 


Asia (Cont'd.) 
ROTOR 
LeDONON 
MACAU 
Malaya 
Nepal 
Mice 
N, Borneo 
Pakistan 
Palestine (Arab) ..... 
Philippines ........0. 
India 
Singapore 
Turkey (Asia) ........ 


Fr. Equ. Africa ...... 
Mauritania 
MOFOCCO 
Mozambique 
Migeria 
Spain Ter, & Dep. .... 
S. Rhodesia .......... 
S.W, Africa 
Tanganyika 
Union of So, Africa .. 
UAR-Egypt 


Australia 
Fr. Oceania 
New Caledonia ........ 
New Zealand 


North America .......... 
West Indies .......... 
Guadeloupe ........-. 
Neth, W, Indies .... 
Bermuda 
Bahama Is. .....+++- 
Barbados 
Jamaica 
Trinidad & Tobago .. 
Leeward & Windw'd.Is 
British Virgin Is. . 


Central America ...... 
Panama 
Brit, Honduras ..... 


Other North America .. 
South America .......... 


Surinam 
Brit, Guiana ......... 


Fi 
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United States De;artment of Justice 
Immigration and Naturalization Service 
Washington, D. C. - May 28, 1959 


TABLE II. BENEFICIARIES OF FIRST PREFURENCE VISA PETITIONS 
ADMITI;D TO THE UNITED STATES 
CALENDAR YEARS 1953-1958 


Percent 
Total Scientists scientists 


Country of birth first and and 
preference engineers engineers 


All countries ee 17,465. 4,182 23.9 


13,357 2,935 22.0 
Austria 649 238 36.7 
Belgium 45 15 33.3 
Czechoslovakia 82 27-2 
Denmark 319 138 43,3 
Finland 88 37 42.0 


Rumania 299 54 
Spain 437 23 


France 455 88 19. 
Germany 1,585 567 35. 
GreeCe 418 128 30. 
Treland 19 2 10. 
Italy 4,294 158 3. 
Latvia 85 wn. 
77 18 23. 
NetherlandS 737 248 31. 
Poland 854 221 256 
Portugal 13 14, 

1 

6 

4 


Sweden 34 2l 
Gwitzerland 533 254 
Turkey 313 135 
United Kingdom ese 137 50 %. 


ABLA 2,837 9s9 

India 328 1% 
199 
191 4o 25-7 


NA 


JOrdan 
216 
Other ASIA 
461 


Worth America 
West Indies ccccccccccccccccccessescccces 406 20 4.9 
Central America 9 2 22.2 
Other Worth America 


46 
South America 86 
British 86 


410 113 27.6 
fustralia and New Zealand 308 31.5 
Other SOUNETICS 6 


Y/ Includes 2,098 beneficiaries of first preference quota visa petitions 
admitted under the Act of September 11, 1957 and not charged to quotas. 


| 4, 
| 
5 
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TABLE 4, ALIENS ADMITTED, BY CLASSES UNDER THE IMMIGRATION LAWS; 
YEARS ENDED JUNE 30, 1954 — 1958 


[Bate exclude border crossers and crewmen] 


Clase 1954 1955 1956 1957 1958 


ALIENS ADMITTED 858,736 1,007, 684 1,085,725 1,101, 
IMMIGRANTS L/ | 208,177 | 237,790 321,625 | 326,867 


First preference quota: 
Selected immigrants of special skill 


GP 1,429 1,776 1,946 2,992 

Their spouses and children .....+s+s. 1,027 1,236 1,420 2,739 310 
Second preference quota: 

Parents of U.S. citizens ...cssseeves 2,783 2,39% 2,843 3,677 2,608 


Third preference quota: 
Spouses and children of resident 
aliens 6,004 5,425 6,966 6,631 5,381 
Fourth preference quota: 
Other relatives of U.S. citizens .... 1,930 3 2,121 
Nompreference quot® | 74,843 65,711 73,529 77,887 
Displaced persons admitted under Dis- 
placed Persons Act of 1948, as 
Displaced persons adjusting status 
under Section 4, Displaced Persons 


% 

5 


Act of 1948, as amended .....eseeeeee 647 1,522 485 4 
Husbands of U.S. citizens ...ssceccesees 7,725 6,716 5,788 5,767 
Children of U.S. citizens ...secseseses 5,819 5,662 4,710 4, 5,90 
Natives of Western Hemisphere countries | 78,897 92,620 122,083 11,3 6,52 
Their BPOUSES 1,119 1,059 1,398 1,564 1,58 
Their children 595 551 560 533 
Persons who had been U.S. citizens .... 87 58 
Ministers of religious denominations .. 263 194 210 231 a 
Their SPOUSCE 57 50 55 68 
Their children 65 63 85 104 
Baployees of U.S. Government abroad, 
their spouses and children 4 9 2 8 
Refugees 2/ 821 29,002 75,473 82, 1,02 
Act of September 11, 1957, immigrants . - - 
Other nonquota immigrants 1,227 997 672 ge9 
NONIMMIGRANTS 1/ 620,946 686,259 758,858 
Foreign government officials ....sse+seses | 23,095 26,268 27,109 26,498 29,065 
Temporary visitors for business ......++. 61,029 68,696 72,265 Bh 266 
Temporary visitors for pleasure .....+.+. | 292,725 332,394 399,704 453,514 
Transit GLIENS 78,526 71,301 65,214 99,19 
Treaty traders and investors .....+.ss++ 1,023 1,203 1,619 x; 2,500 
Representatives to international organi- 
| 5,601 6,003 5,190 6,406 6,78. 
Temporary workers and industrial 
trainees 7,479 9,750 17,077 16,856 24, 
Representatives of foreign information 
504 575 697 960 1,0 
Exchange @liens | 15,260 16,077 17,204 17,849 20,34 
61, 52,136 | 10,674 
Other nonimmigrants 59 25 31 13 


i/ Am immigrant is an alien admitted for permanent residence. A nonimmigrant is an alien 
for temporary residence. Returning resident aliens who have once been counted as immigrants er 
included with nonimmigrants, although the immigration laws define such aliens as immigrents. 

2/ Refugees. admitted under the Refugee Relief Act of 1953. 

¥ Excludes agricultural leborers except those admitted from Japan and those admitted from the West 
Indies and Canada after March 8, 1957. See Table 18. 

4/ Not comparable with previous years due to changes in documentary requirements. 


United States Department of Justice 
Immigration and Naturalization Service 
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TABLE és IMMIGRANT ALIENS ADMITTED, BY CLASSES UNDER THE IMMIGRATION Laws 
AND COUNTRY OR REGION OF BIRTH: YEAR ENDED JUNE 30, 1958 
Pe) c o 3 4 £ 3 
=> 235 65 ales 3 
countries «+++ 0121 24, 467 2.203 
justris 2, - [26 
64, 55) 5 9 + 91 4 - 13 5 
39) -| 3 23 8 
+ 2 
9217 63] 185) 2 79 10 
149} 1,352 -| 103 7 70 6 
Greece? 3,079 342) 2,73 20 8 1,037 10 
HUNZATY 1,583 83) 7 95 42 25)° 29 1113 19 1 
Ireland 10,383} 10,325 1 u 
Ttaly 24,479] 55439) 19, 1, 682 -| 366] 29 15] 14, 547) 
Latvia 319) 212 1 2 - -| 5 4 
Li 331 2 20 5 3 5 
3,711} 2,805) 2 57) 23 “| - (00 1s 
5» 1, 9 6 
1,635 1} 199] 308] -| -| 2 
805 2h “| 23) 0 216 1 
1,3 301 2053 345, 62 154 0 25 2 
Sweden 2, 2,171 - 9 2 1 
Gritserland 1, 1,5: 183 5 9 2 12. u 
Turkey 182 R 4 2 - 2 3 
United Kingdom 27,613 26, 66' 27 310 3 - 
1, 1, 3 -| 51 6 
2, 1, 1, - 38 1 3 
Other Burope ceccccce 1,2 809 33 42 - 15 4 6 & 
eee 1 280} 15,587) 7 976) 1,622 -| 13] 3,9 48 
513) par 299 58} 46) «15 7 -| 170 - 
1, 1,283 61 a - 10 - 2 & 
Japan 6,543 155 6, 4,841 im 492 3 10 
Jordan ¥/ ccccceccece 195 333 33 69 27 * a - 3 I 3 
Korot 1, 103 1,501 410) 25 25 2 2 76 5 
2, ng} «2,117 1,063 132 617 4 4 3 
Other Asia 2,77 1,413 1,361 437 247 87 49 6 
Worth America 80 1 9) 79 661 830 234 2 - 379 
< 
5] 26,707 27 - - 9 373 
3) 11,578 18 7 - 
4,238 500} 719 215 | 19 - 297; +17 
106} 6,467 43 20 8}. 6 - 23 8 
270 «38 3} 2 -| 35 
South America 7 6 
Argentina 2, - - - 
Colomb1 2,89 1} 2,890 5} 3 - - -| u 
Other South Americas | 5,483) 185) 5,296) 42) 43 
2, 1,268 Tl2 264) 112 67 7 264 3 
dustralia and N.Zealand| - su 426 199) 43 32 | 18 - uz2 
Other 236 47 a u 1 - 4 2 


Y under Refugee Relief Act of 1953 - figures include refugees 


Fe 


United States Department of Justice 
Immigration and Naturalisation Service 


1958 
| 
3,91 
| 
| 
| 
| 
| 
6,52 
1,58 
ae | 
| 
29. 
514,58 
388 
6,701 
an 
ots ere 
ts. 
Formosa. 
Includes Arab Palestine. 
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TABLE 7. ANNUAL QUOTAS AND QUOTA IMMIGRANTS ADMITTED: 
YEARS ENDED JUNE 30, 1954 ~ 1958 


Quota area quota | 1955 | 1956 | 1957 


All quota, BPCASecccccecesevecesessess 154,957 94,098 82,232 89,310 97,178 102 1 


Buropecccceccccccevcccccesecscvecsssseseses 66 1 8 6 86 6 8 8 
Dermarke 1,175 1,128 1,129 1,201 1,137 
FrancOsccceccccccccscccccccesesecesecs 3,069 3,044 2,903 3,013 2,954 2, 


Germany 25,614 28,361 23,430 25,618 24,952 
Great Britain, Northern Irelandeccsess 65,361 21,092 19,267 ms 26,914 29,335 


109 106 
Trelatdeccccsccrsecsccccesccccesececes 17,756 5,169 5,825 6,235 8,933 10,32 

Pe 100 Th 52 3 
Netherlands... 3,136 3,208 3,020 3,270 2,993 2,997 
Norway 2,364 2,195 2,310 2,391 2,346 2,23 
3,295 1,803 1,561 1,867 2,289 2,252 


1,698 1,634 1,627 1,750 1,682 1,587 


aris. 00 52 


923 
2,859 | 2,005] 1,615] 1,343 | 1,242] 
| 115 1 72 
Pinlandecccccccccccccccccseccccceseces 566 555 496 578 568 567 
308 571 267 252 262 
865 801 528 490 
Ttalycccccccccccccccscccccccesessesess 5,645 6,042 5,398 5,649 5,454 5,366 
SEH 235 203 9 173 u3 1% 
Li 199 236 204, x2 
Polandeccoccccsccecccsesccevesessesese 6,488 4,851 3,657 3,428 3,037 5,225 
438 496 427 457 45h, 
289 308 225 205 
Spaineccceccccscscccccccsssccseceseces, 250 329 201 176 2 
225 190 129 140 
UsSeSeReccvcccccccccsssescssssssesesee 2,697 1,887 1,283 1,392 2,009 
933 778 562 560 
Other Southern & Eastern Europ@ccsecses 700 332 234 257 
ASL 3,090 86 2,653 2, 
Asia Pacific 100 
“Chinde 100 63 49 90 
105 1,348 1,066 
100 120 105 
87 
86 
139 
216 
17% 
80 
422 


3 
&3 


1,600 350 425 
600 272 228 


D/ The annual quota was 154,657 in 1954 - 1956; 154,857 in 1957; and 154,957 in 1958. 
June 20, 1958, the total quota was reduced to 154,857, the quotas of 100 each for Egypt 
and Syria were abolished and a quota of 100 was established for the United Arab Republic, 

2/ Figures include adjustment of status cases. See Table 6D. 


United States Department of Justice 
Immigration and Naturalization Service 


4 
j 


SCIENTIFIC MANPOWER AND EDUCATION 


TABLE 7A. QUOTA IMMIGRANTS AD'NITTED, BY QUOTA AREA AND QUOTA PREFERENCES: 


YOAR ENDED JUNS 30, 


555 


—— First Second Third Fourth 
Total preference | preference pref 
ares quota | Selected Their Spouses, Other rel- Sec. & 
Homigrants jimmigrants | spouses| Parente of| children atives of Nonpreference | displaced 
jof erecial and 3. of resi- U.S. persons 1/ 
skilie | children] citizona | dent aliens | citizens 
quote 1024133 3,91 | 3,179 2,608 34382 4,932 
98,601 3,453 2,88 2,429 4,984 4,815 79,988 4 
| 14346 1,1 589 1,%66 2,548 
+155 19 Ts < 
1,163 xn 26 123 56 786 Pa 
+829 139 118 87 222 19 2,073 e 
24,172 487 382 252 76 1,930 20, « 
29,335 192 120 130 383 112 28,3 - 
106 2 3 4 10 . 
10,312 3 2 2 21 10,246 
68 - 2 2 
2,997 179 248 24 156 80 2,310 ° 
2,213 72 232 109 1,722 - 
Gveden 2,252 ll 1 2 2,217 
1,587 151 138 20 30 15175 
Southern and Eastern Europe. 2,712 2.445 43 
Bulgaria secseecereesecees te) 9 6 5 6 8 39 2 
1,899 167 239 1,268 8 
79 9 1 3 
26 43 9 80 338 
14 43 9 106 
115 81 2B 8 
1,042 gi2 ns 1,340 259 1,094 1 
18 12 19 17 29 2 
20 2. 20 20 58 163 - 
206 36? a3 2,940 9 
23 8 % 123 4) 183 - 
47 6 39 99 2 
57 19 47 235 92 
43 % 48 13 9 56 ° 
60 47 120 195 1,495 1 
882 9 4“ 108 137 113 386 
Other S. and Europe ... 19 ? 10 33 199 
4 184 129 70 1 
18 3 
Asie Pacific Triangle ...... 4 3 1 T 
62 7 4 1 17 pad 
20 7 12 224 32 
109 4 12 4 18 2 32 ° 
141 ll 24 12 3 60 
115 33 23 12 5 é 
23 39 8 80 173 
154 26 21 23 20 2 62 » 
192 27 10 57 10 ” 
3 1 10 3 
108 1g 4 4 1 
105 20 9 7 56 
561 72 37 » 51 45 355 a 
707 65 72 26 7% 433 
423 49 24 24 12 280 
er section 4, Displaced Persons \ct of 1908, as amended. 


ng 
Includes Arat Palestine. 
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TABLE 8. ALIENS «DMITT<D, BY COUNTRY OR REGION OF DIRTI AND MAJOR O°CUPATION GROUP: 
1 


YEAR ENDED JUNE 
——. 
All countries | 22,482) 2,222) 4,646 | 17,968} 4,272 | 19,113 | 12,405 2452) | 2,511 | 12,100 
Europe 138511] 22,159) 1,682] 2,512] 9,933] 2,595] 13,742] 8,428] 3,617 | 5,065 | 1,558] 4,333] 
Austria ... 2,005 ho 2 67 6c 
Belgium ..... 1,164 118 2 23 58 19 90 78 16 41 2 
Czechoslovakia .....+0. 2,156 283 10 2 13a 40 275 174 45 87 4 
Denmark ..ceeeseeseeeee 1,492 185 23 38 134 60 153 99 a 66 15 32] és 
Finlend ..... s0b00 738 63 23 15 54 12 54 50 25 33 13 al» 
France ....+. 4,200 202 87 68 285 57 202 159 70} 171 43 24555 
Germany ...++ eevee 32,145] 2,051] 109] 380] 2,304) 8 3,402] 1,658] 65] 629) a8 
Greece 3,079 273 89 44 16 216 157 55] 219 35 80} 1,86) 
Hungary 1,583 329 23 n 137 68 47 ll 12] 
Ireland ... 10,383} 1,048] 254] 175 872] 289] 1,030] 1,032 69 | 363 934] 2,084 
Italy .. 24 47 574) $37) 187 180 2,684) 1,368) 515) 614) 473) 1,207) 26,266 
Latvia . 319 50 - 8 23 5 DT 21 ? 9 14] "tho 
Lithuania . 448 53 3 13 27 8 73 43 5 8 7] ans 
Netherlands 3.712 383 58} 101 225 62 25 164 35} 120 2,160 
Norway . 2,385 289 59 2 50 290 1% 58 8 5 
Poland ...... 6,607 662 153} 197 278 9] 1,057 739 81 203} 121 296] 2,927 
Portugal .... 1,635 41 90 2 41 7 89 42 44 49] 177 123] 
Rumania 128 ? 28 17 92 35 16 8 6 15} 
Spain 1,354 248 22 28 32 13 81 59 15 41 ? 451 
Sweden sseses sees 2,224 386 8 62 364 49 160 117 47 2 9 32 898 
Switzerlanc ... osece 1,739 348 16 38 253 64 128 63 60 134 3 23 609 
Turkey sccccesecccccscs 7. 200 2 33 ll 6 52 16 2 14 - ? 387 
United Kingdom 27.613] 3,328] 49) 683) 3,427) 743] 2,351) 1,668) 576] 885 62] 426] 13,425 
1,899 275 21 247 143 32 53 3 45] 
Yugoslavia . 2,260 171] 104 2 60 1? 212 133 38 73 88) 1,259 
Other durope .. 1,258 117 17 30 72 a 1% 75 16 43 5 42] 6h 
19,867] 22 100] __317 201 235 52 381] 48] 15): 
3,213 509 108 01 29 25 235 10 9] 
52 - 6 50 5 - 1 1 3 - -| 
513 208 6 33 7 12 3 3 
433 143 1 20 12 3 6 8 1 5 - +) ee | 
1,681 123 1 12 % 5 32 13 1 3 1 2] lghse 
6,543 150 45 14 3 + 13 9 3 12 16 52] 6,212 
528 65 11 24 1? 1l 17 9 1 6 3 6] 38 
1,604 108 - 4 13 - - 2 1 1 - =| 1,45 
2,256 303 ll 18 5 ll 4 6 31 2 8) 1,623 
2,774 492 28] 107 144 32 139 107 18 7 19 87] 1,52 
88) 5,847) 1,418] 6,240] 1,327] 4,386] 3,242] 3,413) 1,755 4531 45,4 
30,055] 3,504 155 703] 3,435 7%] 1,90] 1,053 756 108 
76,712 423 200 5% 187 875 437] 2,162 587] 15,7% 
211,581 750 46 2% O44 208 648 2 147] 203 22 17%6| 7,369 
5,181 485 39] 37% 54 415 516] 181] 159 70] 2,50 
Central America seseses 6,573 537 38 91 840 49 403 405] 668) 131 6 48) 3,957 
Other North America ... 88 25 18 51 51 ) 29 9 17 12 57 oA 
South Americh 11,039] 1,772 29] 324] 2,078] _103 410] 102 23 130 
Argentina 2,065 620 3 251 23 25 121 19 le ay 
Colombia 2,891 414 5 93 363 41 110 145 29 3 21) 1,553 
Other South America 5,483] 738) 21] 123) 464 39] 187) 198] 55 88) 5,516 
2, 299 7 68 157 26 75 32 6 29) 1,215 
justralie ond New <eland. 937 167 - 15 84 16 % 14 5 18 1 3} 
Other countries .o.sessee 283 25 2 2 19 4 a 8 5 10 5 4 13 


Includes Formosa 


2/ Includes Arab Palestine 
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IMMIGRANTS OF SPECIAL SKILL AND ABILITY, BENEFICIARIES OF FIRST PREFERENCE 
YEAR ENDED JUNE 30, 1958 
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Occupation 


professional, technical, and kindred WOPkOrSecccccccces 

and 
Actors ard 
Arplane pilots and 
ce 
artists and art 


College presidents and 


Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 
Professors and instructors, 


agricultural sciences.... 
biological sciences...... 
CCONOMICSs 
geology and geophysics... 
medical SCIENCES. 
PSYChOLOBYs 
natural sciences (n.e.c.) 
social sciences (nee.c.). 
nonscientific subjects... 
subject not specified.... 


Dancers and danc ing teachersecccccccccccccccceccccccs 
Dietitians and 
Editors and 
Chembcal 
CAVA 
Engineers, Industrial. 
Engineers, MOCHANI Cals 
Engineers, metallurgical, and metall 


Engineers 


41502 O—59——36 


Act-let Pref, Act of 9-11-57 
Total! T-1 Z-A 
Admis- Adjust -|Admis-| 44 just - 
sions ment [sions | ment 
6,187; 3,170 771 1,192 1,054 
716] 1,657] 513 45 
18 nh 3 2" 
9 4 - 3 2 
2 2 - - - 
47) 15 5 13 1M 
23 10 4 2 5 
3 3 - - : 
- - 2 
196 103 16 36 Al 
35 9 18 5 3 
7 5 1 - 1 
1 1 - 
5 3 1 = 1 
3 1 1 1 
- 1 3 
13 1 3 1 a 
1 1 - - 
13 5 3 2 3 
4 2 2 
6 1 2 3 
2 2 - - - 
1 - - 1 - 
4 1 - - 2 
5 3 1 - ] 
13 5 7 - é 
40 25 2 ? ‘ 
10 5 - 3 
40 14 9 1" 
6 1 2 2 1 
75 46 9 10 10 
14 3 6 3 L 
22 7 4 3 R 
53 2? 6 13 17 
40 16 31 37 
1%) 3 10 3 
30 10 7 4 
145 4 30 3 
20 12 3 3 3 
507 | 308 52 ok il 


| 

2,84 | 
16,1% | 
140 | 
195 | 
2,160 | 

24727 

%3 

13, 

1,259 

684 

| 

220 

6,212 

1,475 
1,823 

1,52 
547% 
75369 
252 
3,557 

6 
1,553 
5, 316 

173 
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Unitod States Department of Justice 
Immigration and Naturalization Service 
Washington, D.C. - March 12, 1959 


IMMIGRANTS OF SPECIAL SKILL AND ABILITY, BENEFICIARIES OF FIRST PREFERENCE 


VISA PETITIONS, BY OCCUPATION: YEAR ENDED JUNE 30, 1958 


Farmers and farm MANAGES 


Occupation 


Farm and home manafomont 
Foresters and conservationists. 
Funeral directors and 
Musicians and music 
Nurses, 
Nurses, student 
Agricultural 
Blological 
Geologists and 
Physicist 
Miscellaneous natural 
Optometrist 
Personnel and labor relations 
Pharmacist 
Physicians and GUPPOOND 
Radio operators. 
Recreation and group 
Religious cc 
Social and welfare workers, Oxcopt 
Statisticians and 
Miscellaneous social 
Sports instructors and 


Teachers 
Technicians, modical and 
Tochnicians, 
Technicians 
Therapists and healers 
Veterinarians 


Professional, technical, and kindred workers (n.e.c] 165 


Tal! Act-lst Prefdact of 
Admis- Adjust- Admi.s- Adjust- 
sions ments sions menty 
17 6 6 5 4 
1 1 1 1 
19 10 1 5 2 
12 4 2 
22 4 7 
304 140 40 49 35 
2 - 1 
5 1 2 2 4 
17 3 2 - 7 
6 3 2 - 1 
13 6 - 1 4 
43 2 7 
2 1 ~ 1 a 
17 7 2 3 5 
i2 4 4 3 1 
608} 1730 80 115 223 
99 35 10 34 1A 
13 9 2 1 1 
10 3 3 2 2 
5 - = - 5 
1 - - - 1 
1 = 
6 - 1 
303 97 86 51 
35 13 6 5 i 
15 8 2 1 4 
7h, 51 7 10 4 
11 5 - 3 3 
ll 7 2 2 - 
43 2, 16 62 
an, = a = 
25 20 - 5 - 
2 2 - 


Ma 
} 

Farmers (owners and 
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United States Department of Justice 
Immigration and Naturalisatien Service 
Washington, D.C. - March 12, 1959 


IMMIGRANTS OF SPECIAL SKILL AND ABILITY, BENEFICIARIES OF FIRST PREFERENCE 
VISA PETITIONS, BY OCCUPATION: YEAR ENDED JUNE 30, 1956 


— Act-lst PreGlAct of 9-11-57 
Occupation T-1 Z-A K-4 2-6 

Admis~-] Adjust- | Adimis-| Adjust- 

sions ments |sions | ments 


- 1 


= 


Managers, officials, and proprietors, except farm.... 
Buyers and department heads, BCOTOcccccscccccccccecs 
Buyers and shippers, farm PPOdUCESscccccccccccccccs 
Conductors, Pallroade 
Credit 
Floormen and floor managers, 
Inspectors, public 
Managers and superintendents, buildinge 
Officers, pilots, pursers, and engineers, ship..... 
Officials and administrators (n.e.c.), public 

7 
Foreign government 
Officials, lodge, society, union, CCocccccccccccce 1 
1 
Purchasing agente and buyers. 
Manager3, officials, and proprietors 133 


Clerical and kindred WOFKOP Ss 97 
Agents 36660006066 


Attendants and assistants library. 
Attendants, physician's and dentist's office. 


Beri 


Bank 1 


Collectors, bill and ACCOUNLs 
Dispatchers and starters, 
Express messengers and railway mail 


‘ 


Mail CAPTIONS 


1 
Shipping and receiving Clerkscccccccccccceccscoccoce 1 
Stenographers, typists, and secretaries,ssccccccees 3? 
Telegraph 
Telegraph 
Telephone 
Ticket, station, and express agentse.ccoccccccccece 1 
Clerical and kindred workers 32 


ty 


Sales WOFKOPSe 


tha 


Advertising arents and 


: 

: 

1 
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United States Department of Justice 
Inmigration and Naturalization Service 
Washington, D.C. - March 12, 1959 


IMMIGRANTS OF SPECIAL SKILL AND ABILITY, BENEFICIARIES OF FIR 
VISA PETITIONS, BY OCCUPATION: YEAR ENDED JUNE 30, 1958 


Occupation 


Hucksters and 


Real estate agents and brokersescccccsccccccccecceces 
Stock and bond 
Salesmen and sales clerks 


Craftsmen, foremen, and kindred workerseccocccccescesee 
Brickmasons, stonemasons, and tile settorseccesccoecs 
Cement and concrote 
Compositors and 
Cranemen, derrickmen, and 
Decorators and window 
Electrotypers and 
Engravers, except 
Excavating, grading, and road machinory operatorse... 
Foremon (MeO ole 
Forgemen and 
Heat treaters, anneslers, and 
Inspectors, scalers, and graders, log and lumber..... 
Inspectors (Me@eCe 
Jewelers, watchmakers, goldsmiths, and silveremiths.. 
Job setters, MO 
Linemen and servicomon, telograph, telephone, 

Locomotive 
Locomotive 
LOOM 
Mechanics and repairmon, 
Mechanics and repairmen, 
Mechanics and repairmen, Officn 
Mechanics and ropsirren, radio and 
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Mr. Dappario. Mr. Chairman, I hope it is not going to be limita 
just to the scientists because I think it would be of value to the con, 
mittee if we could see how this is working and see what other cai. 

ories of people are being allowed in besides scientists, so we can g 
ow effective it is in the other directions. 

The Cuarrman. I think the tabulation shows that. 

Mr. Hennessy. Yes, Mr. Chairman. 

The Cuarrman. What we are about is getting those people why 
normally would fall within the jurisdiction of this committee. Righ 
now there is a great demand for well-trained scientists, and you ap | 
not able to tell the committee how many scientists are being excludgj | 
because of our immigration law. | 
rem Hennessy. Because of the oversubscription of the quotas, thy 
is right. 

Mr. Sisk. Mr. Chairman. 

The CuarrMaNn. Mr. Sisk. 

Mr. Sisk. Mr. Hennessy, I would like to ask you this question, 

At the present time, how broad is this order which has stopped ali 
of this group coming in for a reexamination or a rejustification of 
their skill ? Vou are familiar with the order that I have been referring 
to, because I have been constantly in contact with the Department over 
there. Now, how broad is that? Does that apply to all petitions 
under first preference where you are going back to make a study tose. 
whether or not their skills justify—— 

Mr. Hennessy. Baldly and exclusively, it is tailors. 

Mr. Sisk. I happen to be involved in that situation. This orde 
now pending involves only tailors. 

Mr. Hennessy. That is correct, Mr. Congressman. 

Mr. Sisk. How much longer will that order stand ? 

Mr. Hennessy. Until we have completed the background investiga 
tion of all of the beneficiaries. 

Mr. Sisk. I realize tailors do not fall under the jurisdiction of this 
committee. But I have lots of immigration problems in my district, 
and I am constantly involved with. these people. 

I would like to ask one further question for clarification. | 

Are you the only Mr. Hennessy with the Department over there! 

Mr. Hennessy. Yes. 

Mr. Sisk. I am a little confused, because a couple of years ago 
recall having some conversations with a Mr. Hennessy, and he came 
over to my office. I thought it was Mr. Hennessy. e had quites 
discussion, and I do not believe it was you. 

Mr. Hennessy. I believe possibly there is a conflict in Hibernia 
names. Might it have been Mr. Shaunessy ? 

Mr. Sisx. Oh, I apologize. I spoke with you on the telephones 
couple of days ago about sheepherders. 

r. Hennessy. That is correct, Mr. Congressman. 

Mr. Sisx. And I thought you did not sound exactly as the gentle 
man I had talked with. I am glad to clarify this matter of Hennes} 
and Shaunessy, Mr. Chairman. | 

The CxHarrMan. We are interested in sheepherders, but they do 
not come within the jurisdiction of this committee. | 

Is there any difference in the way the preferential quota system 
works in theory and in practice? | 
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Mr. Hennessy. Other than as I indicated, a potential is available 
for the United Kingdom and Germany that in practice is not neces- 
to be utilized. The German quota is wide open. The quota for 
the United Kingdom, also, so that should a scientist wish to come 
to this country or should persons in the United States desire to bring 
a scientist, it will be unnecessary for him to go through the visa 
tition procedure. He would merely make direct application to 
the consul in the place outside this country where he was located, and 
a visa number would be readily available. 

The CHAIRMAN. So there is no scientist from the United Kingdom 
or from Germany being excluded if he wants to come over? 

Mr. Hennessy. That is correct. 

The CuaiRMAN. How about Italy? Italy is in the same shape, isn’t 
it? 

1 Mr. Hennessy. Italy currently is in the same shape, because cur- 
rently their first preference is not oversubscribed. eir total quota 
is very heavily oversubscribed. 

The CHAIRMAN. Now, let me ask you this: 

Have you any ideas as to how the laws might be changed or 
amended so that we could obtain the services of outstanding scientists 
and technicians that are needed for our national defense and survival 
over here? 

Mr. Hennessy. Well, the Congress adverted to the fact 2 years ago 
in the act of September 11, 1957, that there had been some backlogs 
in the various preference categories, and legislation was enacted under 
the act of September 11, 1957, to make all outstanding preference 
cases against which visas could not be issued because of oversub- 
scribed conditions—to make them nonquota. That was an ad hoc 
piece of legislation that related to petitions that had been filed and 
approved prior to July 1, 1957. The date was later amended to 
include visa petitions approved prior to July 1, 1958. 

The CHarRMAN. You say we enacted that into law? 

Mr. Hennessy. Yes, September 11, 1957. 

Now, I say a similar piece of legislation could be enacted to take 
care of oversubscribed first preference quotas, to take them from with- 
out the quota restrictions. 

The Crarrman. For scientists then. But that would help us only 
to the extent of the limited list that you give us. I don’t understand 
Australia being in there, because that is a part of the United Kingdom. 

Mr. Hennessy. No, it has a separate quota. It is not a part of the 
United Kingdom for quota purposes. It is a member of the British 
Commonwealth and has a separate quota of 100. 

I venture to suggest that possibly in the year 1920, when the census 
was taken, there were not too many persons in this country who at- 
tributed their ancestry to Australia, and consequently they have a 
quota which is the minimum, 

The CHarrman. How many scientists are we keeping out of the 
country under this quota system from Australia ? 

Mr. Hennessy. That is one of the questions as to which we will 
make a study. 

The CuamrMan. Find out how many from Greece, for instance, and 
the United Arab Republic, any of those countries. 

One more question, and then I want other members of the commit- 
tee to ask questions. 
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I assume, of course, that you are still screening even scientists for 
loyalty purposes. 

Now my problem was in returning to Hungary people who came 
over here that were out-and-out, avowed Communists. Are you stil] 
screening even scientists ? 

Mr. Hennessy. Yes. 


The CuamrMan. We only got a few of them, but we had to senq | 
most of them back because they were Communists. But are you _ 


screening them so we are not getting Communists? 

Mr. Hennessy. There has been a continuous screening process from 
the day they first landed in the United States, up to and including the 
present time. 

The CuairMan. Fine. 

Thank you. 

Any further questions? 

Mr. Anruso. Mr. Chairman. 

The Cuatrman. Mr. Anfuso. 

Mr. Anruso. Mr. Hennessy, I don’t think that the questions that 
we want answered are going to be answered by your going over this 
with our special counsel, because this is broken down by professions, 
special categories, but not by countries. You understand that? 

Mr. Hennessy. I understand that, sir. What we would intend to 
do is to take the outstanding petitions filed for those countries where 
the quota is oversubscribed and check them for the particular skill 
that the beneficiary has. 

Mr. Anrvuso. That you will have to do yourself. 

Mr. Hennessy. Well, we will have to make a request of our field 
officers and the consulates throughout the world, and we are a de- 
centralized organization. 

Mr. Anrvuso. I think you are going to find this when you make a re. 
port to this committee: You are going to find that, for instance, Italy 
again, that that first preference category was taken up by tailors, com- 
pletely by tailors, so you are not going to have many scientists come 
in under that first category, are you ? 

Mr. Hennessy. I would say that a goodly percentage of those per- 


sons who did come in here under the first preference were below the — 


level of the scientific achievement that is the major concern of this 
committee ; yes, sir. 

Mr. Anruso. You are also going to find when you take a country 
like Japan, for example, that we are not getting available scientists 
from there under this present law. 

What I think we need, and we certainly would appreciate, is for 


the Department to draft for the benefit of this committee a special | 
law which would apply specifically to scientists, teachers, engineers, — 


all of which could come in irrespective of the Immigration and Na- 
turalization Act of 1924. In other words, it would be an amendment 
to that act. 

Mr. Hennessy. I understand. 

The Cuarrman. That is what I asked him. 

Mr. Hennessy. It would be an amendment to the basic Immigm- 
tion Act. 

Mr. Anrvso. In other words, none of us here want to disturb that 
present act and the categories coming in under that act, but we do 
find a special need for scientists, and we know that certain countries 
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can supply them. I know, personally, a great number of them would 
like to come in but can’t under the present Immigration Act. A special 
act would take care of them. , 

Mr. Hennessy. I may point out, sir, and not by way of advocacy, 
since it is beyond my competence and should be done by the Depart- 
ment, that there are various classes of persons completely exempted 
from the quota restriction. They are set forth in 101(a) (27) (f) of 
that act. I could read one class. 

The CHairMAN. All right. 

Mr. Hennessy. It is just a lead. I am not attempting to draw a 
comparison. 

The term “nonquota immigrant” means an immigrant who continuously for 
two years prior to his petition for admission carried on and seeks to carry on 
the vocation of minister of a religious denomination, and whose services are 
needed by such religious denomination or bona fide organization in the United 
States, and the spouse or children of such immigrant if accompanying and 
qualifying to join him. 


There is a case where the Congress has, by enactment, exempted 
ministers of religion from any of the quota restrictions. 

Mr. Anruso. What section is that? 

Mr, Hennessy. 101(a) (27) (f). 

The CuatrMan. Are preachers the only ones exempted ? 

Mr. Hennessy. No, spouses of U.S. citizens, former citizens who 
expatriated, and others returning from abroad. 

Mfr. Anruso. That is the only section that needs be amended. If 
we amended the section to include scientists, engineers, and teachers, 
I think that would take care of the problem that we have. 

Mr. Hennessy. I believe the predecessor act, the 1924 act, had a 
similar nonquota classification for professors. 

Mr. Anruso. Itdid? That wastaken out later? 

Mr. Hennessy. Because the first preference, it was felt, would be 
able to take care of them. 

Mr. Anruso. I see. But now the first preference is taking care of 
many other people and not taking care of these scientists we have 
need of. 

Mr. Hennessy. Not taking care of them immediately, and to the 
extent that the numbers are not available in the countries I have 
enumerated. 

Mr. Anruso. Could you furnish me a short memorandum of how 
this particular section could be amended to include what this com- 
mittee wants? 

Mr. Hennessy. I don’t think I would have any difficulty with that. 

Mr. Anruso. Thank you. 

The CHairMan. Now let me ask you this: From the Arab Republic 
are there many scientists coming from that area that would be of 
assistance to this country ! 

Mr. Hennessy. I cannot give you an answer as to that because our 
statistician has not drawn a distinction between scientists per se and 
other classes of first preference. That we would have to study and 
supply the committee. 

The CHatrman. How about India? I didn’t know those people 
were making such progress scientifically that we would have a large 
number knocking on our doors to get in. 

Mr. Hennessy. Speaking, sir, and I must—— 
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The Cuairman. You have been with the Immigration Service a 
long time. You ought to have a pretty good idea of where our skilled 
professors and scientific men come from. 

Mr. Hennessy. I would say, sir, that I had not known that scientific 
competence necessarily drew any national boundaries and persons with 
scientific training can be found in all corners of the earth. 

The Cuarrman. That is well said, sir, and we appreciate gallant 
words of that sort, but you must surely know that such countries ag 


Ghana, for instance, do not produce a great number of scientists for 


this country ; don’t you accept that ? 

Mr. Hennessy. Definitely. 

The Cuarrman. What about the Arab Republic? You say scientists 
know no boundaries. 

Mr. Hennessy. The United Arab Republic includes a former quota 


of 100 for Egypt and a 100 quota available for Syria, and upon the | 


amalgamation of those countries, it became a quota of 100. What you 


have mentioned has not been the primary focus of attention in the 


Immigration Service. 
The Cuairman. That is the reason we have you here this morning. 


We want to make it of primary focus. | 


Since we asked you to testify on scientists, frankly we would like to 
have the information on scientists. 

_Mr. Hennessy. We will get it and submit it to you at the earliest 
time. 

The Cuarrman. Mr. Moeller. 

Mr. Moetter. Our concern is not just with scientists but also teach- 
ers of science, if such could be brought in. I am only concerned with 
not bringing in too much competition for the clergy. 

The CuarrmMan. Any further questions? 

Mr. Dapparto. I have one question. 

The Cuatrman. Mr. Daddario. 

Mr. Dappario. Mr. Hennessy, when Mr. Anfuso earlier asked you 
about how this thing worked and whether or not these scientists or 


tailors or whatever they are, whether this number of people can come 
in you said “No.” Don’t they actually expect them somewhere along 
the line in the second, third, and fourth preferences; if you have 50 
extra people, you allow in through this system, it is taken off the total 

amount of people who come in? 

Mr. Hennessy. It is included in the total. 

Mr. Dappario. It may not affect the first or second preferences, but 
in the case of some of these countries, where your first and second | 
preference quotas are oversubscribed, there may be 50 or 100 people 
who may not come in as a result of the priority given to these special 


people. 

Mr. Hennessy. That is correct. A brother of a U.S. citizen could 
be the beneficiary of a petition to accord him a fourth preference, but 
if a scientist had been approved as a beneficiary to come here and there 
was one number presently available, it would go to the scientist rather | 
than the brother, in accordance with the formula that the Congress | 
has set up in the law. | 

Mr. Dappario. If there is a fault here, it falls within that category 
of not adding to the number of people who come here but of subtract _ 
ing a special group of people from the number now allowed. 
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Mr. Hennessy. I don’t think there is a subtraction. The numbers 
remain the same, and the priorities and order in which the visas are 
issued to them have been c _— There has been no change in the 
basic number of individuals who may come from any given country 
under the quota system. 

Mr. Dappario. That is exactly the point, but the fact is you have 
to put on top of the system, as it now stands, a way through which 

le who are not now within these various categories can have the 
opportunity of coming in prior to those listed by number under the 
second, third, or fourth quota. 

Mr. Hennessy. That is correct, Mr. Congressman. 

Mr. Dappario. Therefore, these people are that much further away 
from coming into this country asa result. 

Mr. Hennessy. That would follow, but I must say that the “we” is 
not correct. I don’t mean to quibble but that is the legislation as the 
Congress enacted it. 

Mr. Davparro. I am not criticizing the Congress or you. I am just 
trying to figure out how this system works. 

The CuarrMAn. May I say to Mr. Hennessy, that applies to the 
whole committee. All we wanted to get are the facts. We are not 
critical of the Immigration Service at all. We just want to get the 
facts. 

We do express a little re eye that you don’t have them this 
morning, but I am sure you will in a few days. 

Mr. on. Mr. Chairman, I would like to say this: 

I have a lot of dealings with the immigration people due to the 
particular district I represent. If we analyze the law here, I question 
whether or not, without a great deal of trouble and a great deal of 
checking, they are going to be able to give us the epics thing that 
we are seeking here. There has never at any time in the law been any 
breakdown with reference to so-called scientists and engineers. 

That in itself is a very broad term. I am not here defending the 
Immigration and Naturalization Service, and I appreciate our desire 
to have this information, because I too would like to have it, but I 
do say under present law—just like we are talking about the United 
Arab Republic, there are many specialists in certain types of skills 
that come from the United Arab Republic, but it has no relationshi 
to what we are talking about here—chemists, electronics experts, an 
so on. 

I doubt that these people can give us very much information on that. 
Maybe they can. é 

e CHarrMAN. You can give us information on tailors and sheep- 
herders, and things like that. So it would seem to me you could give 
it to us on scientists. 

Maybe I am asking a lot. 

Mr. Hennessy. It is a tremendous task, as the Congressman points 
oat but the chairman has asked for it, and we will do our best to ob- 
ain it. 

The Cuamman. Any further questions? 

If not, we want to thank you very much for coming here, and if 
you will meet with our counsel, we would appreciate it. 

Mr. Hennessy. Yes, sir. 

The Cxuarrman. Now, we have held over from yesterday certain 
witnesses here. 
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Dr. Fontaine was testifying yesterday when we were compelled to 
recess. 

Dr. Fontaine, you were talking about the program on fellowships 
yesterday, and you had covered the first page. “anon desire to reviey 
what you have already covered, it would - all right. 

Dr. Fontaine. Thank you, Mr. Chairman. 

The CHairMaANn. Just proceed, if you will, Doctor. 


CONTINUED STATEMENT OF DR. THOMAS D. FONTAINE, PROGRAy | 
HEAD, FELLOWSHIPS, NATIONAL SCIENCE FOUNDATION | 


Dr. Fontaine. Yesterday, Mr. Chairman, indicated the purpos 
of fellowships and the fact that section 10 of the National Science 
Foundation Act prescribes certain provisions that govern their admin. 
istration, namely, 

(1) The fellows shall be selected by the Foundation solely on | 
the basis of ability ; 

(2) The fellows shall have freedom of choice of their insti. | 
tutions from among accredited nonprofit American or nonprofit | 
foreign institutions of higher education ; 

(3) When there are several applicants judged to be of sub. 
stantial equal ability and there are insufficient funds to offer a 
fellowship to each, the awards will be offered in such a way 
as to achieve an equitable geographic distribution; and 

(4) The awards may be offered for scientific study or scientific 
work in the mathematical, physical, medical, biological, engineer. 
ing, and other sciences. 

Now to continue, in the administration of its fellowship programs, 
the Foundation, in addition, follows certain principles as a matter 
of policy. The essential features of policy are the following: 

(1) The selection of fellows shall be made following, without 
exception, the advice of evaluation panels of highly competent 
scientists appointed for this task by reputable national organiza- 
tions; 

(2) Because fellowships are long-range investments in the 
competence of individuals and not suitable machanisms for meet- | 
ing immediate shortages for specific kinds of scientific man- | 
power and because there is no way of accurately predicting the 
numbers of each kind of scientific specialist that will be needed, | 
say, 10 or 20 years hence, NSF fellowships are not awarded pref: 
erentially to any one field or fields of sciences; and 

(3) All applicants in each program shall compete as individ: | 
uals in a national competition. | 

Now, very briefly, I would like to indicate that the Foundation 
now supports seven fellowships programs, each centered upon some 
identifiable problem of the national welfare as related to the Nation’ | 
scientific effort. | 

These may be summarized as follows: | 


1. Graduate fellowship program: This program is one of two of 
the oldest fellowship programs in the Foundation. This program 
is designed to offer support to unusually able students in order that | 
they might enter upon and complete the best graduate program I 
science, mathematics, or engineering of which they are capable and 
with the least possible delay. 
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9, Cooperative graduate fellowship program: This is a new pro- 
m initiated in fiscal year 1959. 

Mr. Hatz. Could I interrupt for a moment, Mr. Chairman ? 

Would you define fellowship as you use it here ? 

Dr. Fontarne. Yes. 

Traditionally, fellowships are thought of by the academic commu- 
nity as a form of grant to selected individuals to enable those individ- 
uals to further their own education. They are an investment in the 
future of individuals of high potential and are hence long-range in- 
vestments in the future of that segment of society, dependent upon 
those individuals. 

Mr. Hatu. You use it in the generally accepted sense then. 

Dr. FonTaine. Yes. 

Dr. Ketiy. But we use it for postgraduate work. 

Dr. Fontarne. In other words, the term “fellowships” does not 
apply to undergraduate programs, and I should perhaps point out 
further that they are clearly distinct from grants designed to under- 
write a specific project, research or development, and do not normally 

uire any services to be rendered by the recipient. 
“en this new cooperative graduate fellowship program that was 
initiated in fiscal year 1959 is designed to offer support to superior 
graduate students, through their graduate schools, in such a way as 
to insure a wider distribution of support and strengthen graduate 
education on a broadened 

3. Summer fellowships for graduate teaching assistants: The third 
program at the predoctoral level. This is a new program initiated in 
fiscal year 1959 and offering summer fellowships to selected graduate 
teaching assistants; it is designed to— 

(a) Enable the recipients to devote full time in the summer 
to their own studies and thereby both enhance the quality of their 
training and hasten the attainment of their educational objectives ; 

(b) Improve undergraduate instruction by giving special at- 
tention to the needs of teaching assistants who as a group have 
much of the responsibility for routine undergraduate instruc- 
tion; and 

(c) Rectify an imbalance which currently favors research as- 
sistants, as compared with teaching assistants, since research as- 
sistants are usually better paid and usually supported during the 
summer as well as the school year. 

A second broad area of support, is for postdoctoral scientists. 

4. Postdoctoral (regular) fellowship program: This program is 
oe to offer support to teulbesdenile who have, in most cases, re- 
cently received doctoral degrees in science, mathematics, or engineer- 
ing and who both need and are qualified for additional advanced 
training preparatory to specialized scientific work. This program is 
usually thought of as being for an individual who is not more than 5 
years beyond his doctorate degree. 

Our fifth program is called a senior postdoctorate fellowship pro- 
gram, which in a sense takes up where the other one left off. 

5. Senior ostdoctoral fellowship program: This program offers 
support to distinguished scientists, mathematicians, or engineers who 
have demonstrated superior accomplishments in a special field, thus 
enabling them to obtain additional training to further improve them- 
selves as research investigators. 
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“ third broad classification is that of teacher programs particy. 
arly. 

6. Science faculty fellowship program: This program offers gy 
port to college-level science, mathematics, and engineering teacher 
so that they might pursue specialized plans of scientific study » 
scientific work that will result in them having a more thorough know). 
edge of their fields and thus make them better teachers. 

7. Summer fellowships for secondary schoolteachers p 
This seventh program is new in fiscal year 1959. This program offer | 
support to secondary schoolteachers of science or mathematics w | 
that they may further their own studies at a time when they are no 
teaching so that they may become better teachers. 

You will recall that Dr. Haenisch reported yesterday that then 
was an institute program designed to assist also in this area. This 
fellowship program is designed for individuals who can profit from, 
more individualized type of program as contrasted to an institute. 
type program where the curriculum is set and established for ql]. 
taking the course. 

A fourth area which I think would be appropriate to mention at | 
this point involves a new role which the National Science Foundatio, 
is moving into; namely, this year the Department of State requested 
the National Science Foundation to administer NATO postdoctor] 
fellowships in science. We have undertaken that, and the first award 
in this area have just been made on May 12 of this year. 

I would then focus attention on program accomplishments, becaus, 


accomplishment of the fellowship holders. 
There are basically three ways of measuring the accomplishments 
of fellows: 
(1) Their performance while fellows, 
(2) The positions they occupy subsequent to holding a fellov. 
ship, and 
(3) What they ultimately product in terms of its scientific 
merit. 

In regard to the performance of fellows, we have on each of our 
former fellows information bearing on his or her performance asi 
fellow. For the more junior fellows this is provided by the fellow’ 
major professor and by the fellow himself, and for the more senior’ 
kinds of fellows, from the fellows themselves. 

It should be noted that NSF fellowships have come to be know 
to the scientific community as awards having very high standards 
of excellence. Even so, the data at hand, although difficult to reduce | 
to tabular form, show that very few individuals perform below the) 
very high standards expected of them as NSF fellows. The data | 
indicate clearly that Foundation fellows perform much better ss) 
graduate students, say, and produce research results in areas of | 
much higher order of significance and difficulty than do graduate, 
students generally. Although it is not saat pertinent to single 
out special cases of unusual merit, a few examples may serve to illus 
trate the kind of information typically received about gradual 
fellows. 

Mr. Chairman, I believe perhaps it would be appropriate to request 
that such examples on pages 5, 6, and 7 be inserted into the record st 
this point. 
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The CuarrmAn. If there is no objection, they will be inserted in the 
record at this point. 
(The examples follow :) 


(a) “This young man is an individual of extraordinary ability as a scientist. 
During the 2 years he spent as a graduate student in my laboratory he found 
time to accomplish the following : 

“g, Complete in 2 years all requirements for the degree of doctor of philosophy 
including course work, examinations, and thesis. 

“ph, Participate in several research problems and publish seven papers in na- 
tional journals with other members of the laboratory. Besides these publica- 
tions, * * * has read a paper before the Endocrine Society * * * Incidentally, 
his thesis is not even remotely related to the seven publications * * * but 
is * * * a highly original and important study * * *. He has a distinct talent 
for original research, ambition, and determination to accomplish something 
worth while in science * * * This young man has everything it takes to make 
a splendid career in biological science and the award of a National Science 
Foundation fellowship has helped him immeasurably in stimulating him to 
greater effort * * *” 

«“* * * wrote his thesis in two parts either of which would have been 
an entirely satisfactory thesis. His work opened up fields of research which 
will keep us busy for years. In the second part of his work he invented a use- 
ful synthesis of the substance * * * and it is possible that derivatives which 
now can be made of the new substance will be of importance in biology and 
medicine. Nevertheless, I think that the effects of the fellowship on * * * are 
much more important. It enabled him to devote himself entirely to his work, 
to continue through the summers and to regard it as the most important factor 
of his life during the 3 years. He probably will continue to do scientific work 
for some 40 years, and I am certain that in each of them his productivity will 
be greater because of the additional training, work habits, and the attitude which 
resulted from the fellowship * * *” 

(c) “One of the good aspects of the Nationai Science Foundation’s fellow- 
ships is the freedom they give a man to risk his time on uncertain intellectual 
yentures. In the case of * * *, he chose to work in a difficult field at the 
frontier of mathematical economics. This necessarily entailed a great deal of 
effort for him and some frustration. In retrospect, since Lady Luck seems not 
to have inundated him with fundamental discoveries, he could be pardoned for 
wishing that he had attempted a more manageable and pedestrian research 
task. But from the longrun view of encouraging overall scholarly progress, I 
felt it is right for people to be encouraged and supported in doing work in risky 
fields. Certainly, * * * thesis will be a credit to him and the profession, and 
I suspect that he has learned more in doing it than he would have in working at 
some easier topic.” 


The on-tenure productivity of more senior fellows is reflected in the 
following typical reports. 


(d) “My principal objective was to learn new techniques of molecular quantum 
mechanics and to develop a new approach to the calculation of intermolecular 
forces * * * I had the opportunity of working for an extended period on a con- 
centrated basis with professors * * *, * * *,and * * *. Asa result of my work 
with these experts and having an opportunity of working by myself, I have re- 
turned to my own laboratory with a family of exciting problems which I shall 
work on for the next 5 years and which I believe will serve to open up a novel 
approach to quantum mechanics which gives promise of improved accuracy, 
simplicity of calculation, and greater insight into the nature of chemical 
forms * * *” 

(e) “Although these papers give concrete evidence that your 6 months’ as- 
sistance has been appreciated, I believe that full contribution of your Founda- 
tion to my career will be more apparent later. The development of these ideas 
will keep me occupied for some time to come.” 

(f) “* * * But perhaps the best way to indicate why I consider the year to 
have been worth while is to say that I spent a larger fraction of my time think- 
ing about science than I have since my graduate student days.” 
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Dr. Fontarne. We are also concerned with the positions eventually 
occupied by our fellows. For former graduate-student fellows top 
little time has elapsed for any but a few to gravitate to the positions 
that could fairly be termed their permanent jobs. Nonetheless, suff. 
cient data are at hand to indicate that those beginning employment, 
whether in academic or industrial situations, generally enter int, 
relatively more responsible and higher paid positions than their gop. 
temporaries. A brief synopsis of the pattern of initial employmen 
for former terminal-level graduate fellows in a typical year (1956-57) 
is as follows: 


Type of position : Percent 
Teaching 
Research | 
Teaching and research 
Other 

Type of organization : 

College or university 
Other educational institution 
Other nonprofit organization 
Industry 
Government i 
Other 


Mr. Hecuter. Mr. Chairman, may I ask if these are their current 
occupations or occupations they held at the time they applied for 
fellowships? 

Dr. Fontaine. This refers to terminal fellows who had graduated 
— in 1956-57 were fully employed. This is the distribution of thog 

ellows. 

Mr. eiacuaan. This was after they finished their fellowships, is that 
correct ¢ 

Dr. Fonrarne. Yes. They had no previous employment, Mr. 
Congressman. 

Mr. Hecuter. Thank you. 

Dr. Fonratne. So it indicates, I think, one significant point, that 
approximately 50 percent of these people enter educational institutions 
where they in turn contribute to the education of others. 

Mr. Hecuter. Do you make a conscious effort to direct their in- 
terests in that direction or in awarding the fellowships do you try to 
ascertain whether this is going to be their eventual employment? 

Dr. Fontarne. The very nature of the act precludes our directing 
a fellow in any channel. However, in recognition of the importance 
of teaching, in our fellowship programs we encourage all of our fel- 
lows to do some teaching during their fellowship tenure which would | 
instill in them perhaps the desire to continue this as a profession. 

Mr. Hecuurr. Thank you. 

Dr. Ketty. May I alsocomment on that, Mr. Hechler? 

In this particular program we want to maintain as much freedomof 
choice as possible. In other fellowship programs, stress is put m 
teaching, the science faculty program, for example. The graduate 
teaching assistants’ program is another fellowship program which 
stresses this point. Then there is the cooperative graduate fellow- 
ship program, and, of course, the one for secondary school teachers 

r. Fonrarne. We are very conscious of the need for good, ade 
quately trained teachers. 

Mr. Hecuter. Thank you. 
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Dr. Fonrarne. It is worthy of note that NSF fellowships, in con- 
copt and administration, are patterned in large measure after those of 
an older (but much smaller) program administered by the National 
Research Council—a program which terminated several years ago. 
Followup studies of the former fellows of that program disclose that 
today they occupy many of the key scientific posts in the Nation— 
proportionately far more so than their contemporaries. The study is 
not yet completed and details are not yet available. Nonetheless, it 
can be stated unequivocally that that prototype program did produce, 
90 years ago, the leaders of today’s scientific community. 

ow I should like to say a few words about the scientific productiv- 
ity of former fellows. 

It was pointed out that fellowship support is an investment for the 
future. The first definitive followup of early groups of NSF graduate 
fellows is now underway and it is too early to state more than that 
the results give basis for optimism. At the more advanced levels, 
quite different conditions exist. Among the senior postdoctoral fel- 
lows, for example, are some of the world’s most eminent scientists 
and mathematicians. They set the standards of performance 

inst which the work of others may be measured. And if the 
pred ermits, I would like to insert at this point a few comments 
along this fine: 

The CuarrMan. There is no objection. 

Dr. Fontarne. The following comments on some of these indi- 
viduals, made by other outstanding authorities, serve to illustrate. 

(a) “The applicant is by all criteria the most outstanding specialist on * * * 
in America. His contributions are many and are very significant.” 

(b) “I believe he is one of the most original and productive young chemists 


(c) “* * * is one of the handful of most productive comparative physiologists 
in the world at the present time.” 

I would then turn your attention to the attached table which sum- 
marizes the National Science Foundation fellowship program since 
its inception. 

(The table referred to follows:) 


Summary of National Science Foundation fellowships 


Graduate Postdoctoral Senior Science faculty Totals 
postdoctoral 

Fiscal 
year 

Appli- |Number| Appli- |Number| Appli- |Number} Appli- |Number| Appli- |Number 

cants of cants of eants of cants of cants of 

fellows fellows fellows fellows fellows 
1953 2, 930 498 368 3, 298 522 
1955 2, 931 657 458 3, 389 710 
1956 2, 892 715 508 79 829 
1957 3, 028 773 482 85 304 416 100 4, 230 1, 006 
1958 3, 804 939 513 125 259 70 694 214 5, 270 1, 348 
1959 4,506 | 11,100 778 1194 241 183 1, 069 
Cooperative Graduate teach- | Secondary school 
uate ing assistants teachers 

1959 2,872 | 11,050 1, 260 1 580 12, 304 13, 987 


' Awards offered in fiscal year 1959, as distinguished from acceptances in previous years. 
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You will note that this reflects the growth as well as the diversi 
of fellowship programs within the Foundation. } 

As indicated earlier, the graduate fellowship program was one of 
the first two initiated, the other being our regular postdoctoral felloy. 
ship 

I think it is perhaps significant to note that for the first 5 years of 
operation the total one of fellowship applicants under all thy 
fellowship programs was fairly stable. The number of awards offeryj 
was also fairly stable, in the range of 600 to 700 per year. 

I would also bring to your attention, however, the marked ch | 
that has occurred in this present fiscal year 1959; this year we receive 
a total of 12,304 applications and have offered 3,937 awards. 

Now just a word about the awards offered this fiscal year, J ap 
unable to give the data in terms of actual fellows because some of oy 
programs have just been concluded and not all acceptances have been 
received. It is characteristic under this type of program that.a Jip. | 
ited number of persons who are offered awards may change thei | 
mind and decline at some later date. 

So, for example, in our graduate program it would appear at th 
moment that we would have 1,030 acceptances from the 1,100 person 
that were offered awards. 

I think it would be appropriate also to follow up on one statement 
regarding teachers, and that is with regard to the science faculty 
fellowship program. You will note that this program began in 19jj 
at which time 100 fellows accepted. There were only 100 awank 
offered. There was no declination that year. 

In 1958 there were 214 acceptances from 216 persons offered award 

This current fiscal year there were 302 awards offered, and 297 har 
been accepted. 

This indicates to us the high degree of acceptability of and need for 
this program. It also indicates the keen interest of teachers in improv. 
ing themselves so that they may do a better job of facing up to th 
real national problem we have in the education of people in the sciences, 

I would be pleased to answer any questions that you may have. 

The Cuatrman. Thank you very much, Doctor, for a very fine state 
ment. I followed you all of the way through here, and the chart, to. 
Now the questions. 

Does anybody have any questions? I think you have done a gool 
job and satisfied our curiosity in reference to the different matter 
that come up. That is the reason there are no questions there. 

Mr. Sisk. Mr. Chairman, I would just like to direct one question ti, 
the doctor if I might, just looking ahead a little bit. 

Your table here indicates this has been expanding rather rapidly 
now in the past 2 or 3 or 4 years. What do you envision forth) — 
immediate future? Do you expect a continual broadening — j 
sibly, for example, in 1960 substantially above the 3,900 offered) | 
3,900 plus offered this year? What do you expect for 1960, 19), 
1962, 1965? Do you anticipate a continued broadening of the prog | 
or do you think that you have just about reached maximum or # 
you have any statement to make on that at all? 

Dr. Fonrarnet. I think Dr. Kelly could give you a broader pictur 
here. 

Dr. Ketiy. For the next year there will not be any great expat: 
sion. The fellowship program levels will remain about the sam 
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The chief reason for this is because we have expanded our overall 
educational ane oa: by a factor of about four. We want to see what 
we have gained by this, reflect on our experiences, and try to develo 
better Eemation about the real needs in the programs based on this 
year’s operation. From 1961 on, we hope by this time we can iden- 
tify areas which need special support. 

or example, we do know that the college teaching problem is get- 
ting to be a very severe one, and we are considering now the pos- 
“bility of developing special new fellowship programs especially 
directed to the college teacher of science, mathematics, and engineer- 
ing; beyond 1961 I would not like to guess, because so many other 
factors enter into our 

Mr. Sisk. Thank you, Mr. Chairman. 

The Cuarrman. Mr. Moeller. 

Mr. Moexier. I would like to direct this to either Dr. Fontaine or 
Dr. Kelly. All of the men on this committee I am sure are highly 
interested in what could be done to improve the salary status for 
schoolteachers. I do not know what is ever going to be done for it, 
but do you have something in mind in the way of attracting men to 
the teaching profession by ae prizes, for example, comparable to 
what Russia does for those who have made certain achievements? 

Now I am aking of the fellows. For example, for the prepara- 
tion of a particular kind of thesis that you need on some particular 
study, that there might be a prize say of $5,000 given to a man who 
does such a thing as this. I think I read not long ago that some of 
the Russian professors’ pay, with salary stipend plus the prizes they 

t for their scientific works, will run as high as $40,000 a year in 

merican money. Now what could we ever do here to have some- 
thing similar to that ? 

I feel that these men ought to have something to really make them 
want to stay in the teaching profession. If we cannot get salaries u 
where they ought to be then let those who are really producing sek 
up some nice rewards for good hard work. 

Dr. Ketty. We take this as the responsibility of all of us, not of 
any particular organization in the Federal Government. We agree 
with your point. We do not use the word “prizes,” but we do give 
incentives to enable an ambitious teachers who wants to know more 
about the modern developments in science so that he can take a year 
off or a summer off. Involved in this is his salary and the stipends 
which our programs offer. We want to encourage our teachers as 
scholars; we do not consider them second-class citizens. We do want 
to make our stipends payments, especially during the summer, suf- 
ficient so that they rill bet have to be forced to work at a corner gas 
station to eg my vy their income. This is the kind of awards which 

the kind of intellectual awards of letting them get back 
toa university to be in the fellowship of scholars. 

The Cuarmman. Thank you very much, Dr. Fontaine. 

Now we have one more witness this morning. 

Dr. Ketny. May I say a word about Dr. Roe? 

The Cuarrman. Yes. Before we begin with Dr. Roe I will ask Mr. 


Anfuso to preside for me. I have a matter coming up in reference 
to this bill. 
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Dr. Kenty. May I say another word about Mr. Moeller’s question, 
I hope you did not interpret my comments as being negative to thy 
suggestion. 

Mr. Anruso. If you excuse me a minute, I might say I have intyp. 
duced a bill along those lines. | 

Mr. Moruier. Dr. Kelly did not hear that. 

Mr. Anruso. I have introduced a bill along those lines to give gome 
awards in special cases. 

Dr. Kexty. In the confusion down here we did recognize this and] 
wanted to make sure we did not leave any negative impression about 
that. 

Mr. Anruso. All right, proceed, Dr. Roe. | 

Dr. Ketiy. Dr. Roe is on leave of absence from the University of 
North Carolina where he is chairman of the department of chemistry, 
He got his bachelor’s degree at Oberlin College and his Ph. D, at 
University, and he has done work in 
search and education in the field of chemistry. 


STATEMENT OF DR. ARTHUR S. ROE, PROGRAM HEAD, COURSE 
CONTENT IMPROVEMENT, NATIONAL SCIENCE FOUNDATION 


Dr. Roz. Mr. Chairman and gentlemen, the course content improye- 
ment section, which I head, has as its chief purpose the improvement 
of the subject matter taught in science courses in the schools of this 
country. So far our efforts have been mostly at the high school level, 

I might mention briefly the principles under which we operate. The 
two chief guides in setting up these studies are, first, that topflight 
scientists and educators undertake these studies; eminent scientists 
working with high school teachers if it is at the high school level, col. 
lege teachers if at that level. 

Secondly, the studies must, of course, be national in scope or in 
intent and not just helping one school somewhere. It might I think 
illustrate how we go about setting these studies in motion by showing 
what we have done for various disciplines. 

Starting, if I may, Mr. Chairman, with the auneect of physics this 
is the oldest study which the Foundation has un erway. It is, I be 
lieve, nearing completion now. This is being undertaken at the Mas- 
sachusetts Institute of Technology under the chairmanship of a 
widely respected research physicist, Dr. Jerrold R. Zacharias, and 
he has gathered at MIT physicists from all over the country and 
competent high school teachers to undertake this complete revision 
of the high school physics course. 

The high school textbooks 50 years ago were about a half-inch 


thick; now they are 2 or 3 inches thick. Much has been added sem 


ing has been taken out. These new things have been added by ac 
cretion but no overall look has been taken to see where the new ma 


terial fits into the overall picture. Dr. Zacharias and his group have | 


done a superb job of looking at the entire field of physics and re 
orienting the entire course. They have developed a textbook, and! 
have here to show you the four volumes of it in preliminary edition 
now coming out in this shape. This course is now being tried in ul 
under 300 high schools in the country. It is that far along. 
preliminary textbook is in being. The laboratory guides—— 
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Mr. Anruso. Did you say that textbook is in four volumes? 

Dr. Roz. These are the four volumes. They are coming out in sec- 
tions. It will eventually be in one volume. It has been feasible to 

ut it out in four volumes. There are now actually five volumes, as 
there is a Supplementary volume to volume 1, so it is now being used 
in this form. 
3 Anruso. May I ask you this, Dr. Roe. Mr. Fulton has asked 
and I anticipate another question from Mr. Daddario. Do you think 
that you can furnish us with a few copies of that book? I under- 
stand you have them available? 

Dr. Roz. Yes, I will be happy to furnish you, Mr. Chairman, with 
as many copies of this as you wish; I did not bring along more than 
one copy today but we can bring you some tomurrow. 

Mr. Anruso. Would you please. 

Mr. Dapparro. Mr. Chairman. 

How have they been made a ailable to the 300 schools where they 
are being tried ? 

Dr. Roz. These have been published and the high school teachers 
who are teaching this course have been trained. The approach is so 
different that this has been tried out only in high schools so far where 
the teachers have been trained at, for the most part, the institutes 
that Dr. Haenisch described yesterday. These have ben picked all 
over the country by high schools wanting to get into the program and 
by high schools being asked to get into it. 

Mr. Dappario. Do you make them available? Do you support the 
whole program, including the cost of publication, the cost of distri- 
bution, or is there some cost at the high school level for these ? 

Dr. Ror. No, at the moment the costs are being borne for the most 
part by the Foundation because of the experimental nature of the 
program. After this year the high schools will pay for all materials 
that will be used. Up to this year, though, most of the costs have 
been borne by the Foundation as an important part of the develop- 
ment of the course. 

Dr. Ketiy. We are supporting the early development and testing 
phases of this project. 

Dr. Roz. This has been considered an essential part of the program 
to see how this course does work. It has been found necessary to 
devise new laboratory experiments and the group at MIT has devised 
many new experiments, in many of which the students themselves make 
the equipment they use; new laboratory manuals have heen prepared. 

Incidentally, I will furnish you with copies of the complete set of 
materials here. Testing is not unimportant, to see how well the chil- 
dren get this material, so a large testing program has been undertaken 
and the results of that test or these tests are constantly fed back to 
the writing group and changes made in the textbooks as a result of 
the findings of the tests. If it is found a certain concept does not go 
over that particular chapter is revised. Teachers, of course, are an 
integral part of this program and these three volumes I show you here 
in mimeograph form are the three volumes of the teachers’ guide to 
go along with the volumes of the textbook. This tells the teachers 
why subjects are taken up as they are, why certain things traditionally 
in are left out, and in general helps give the teachers a back- 

und. These, of course, will be put out in normal er printed 
orm in due season. 
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In addition as an integral part of this course the group has made, 
group of films, about 20 minutes in length. There will be rou hly 
60 of these. The purpose of these films is to bring to the high school 
classroom things that cannot well be shown by high school teachers 
themselves in the classroom and to bring concepts which perhaps cap 
better be taught by Zacharias or Purcell of Harvard or other topnote) 
scientists. These will then be supplied as an integral part of th 
course. 

In addition to that we have here three samples of the Science Study 
Series. These are little booklets that go further into certain 
of the subject so that if a teacher wants to take up the subject of 
neutrons, for example, more fully than is studied in the textbook or the 
laboratory, the “Neutron Story,” by Donald Hughes, can be used as 
a supplementary text. There will be a large number of these books 
coming off the press pores: These, by the way, are being com. 
mercially published and the Foundation has put little money into 
these. These will be on the market for anyone to buy. 

Mr. Furron. Would you put in the record what those three volumes 
are, please ? 

Dr. Ror. Yes. The three volumes at the moment are “The Neutron 
Story,” by Donald J. Hughes; “Soap Bubbles,” by C. V. Boys; and 
“Magnets,” by Francis Bitter. I have a complete list I can insert in 
the record of the status of this series, the manuscripts set in type, those 
edited, and those for which contracts have been signed. 

Mr. Fuuron. With the chairman’s permission. 

Mr. Anruso. Yes; without objection it will be placed in the record, 

(The list referred to is as follows :) 


ScreNnce Stupy SERIES 


Manuscripts set in type and scheduled to be printed in February : 
“The Neutron Story” (exploring the nature of matter), by Donald J. Hughes, 
“Magnets” (the education of a physicist) , by Francis Bitter. 
“Soap Bubbles and the Forces Which Mould Them” (a reprint), by ©. Y. 
Boys. 
“Galileo,” by Gilberto Bernardini and Laura Fermi. 
Manuscripts being edited for delivery to the printer early in February: 
“The Physics of Television,” by Donald G. Fink. 
“How Old Is the Earth,” by Patrick M. Hurley. 
“The Echoes of Bats and Men,” by Donald R. Griffin. 
“Crystals and Crystal Growing,” by Alan Holden and Phylis Singer. 
Additional manuscripts for which contracts have been signed : 
“X-Ray Diffraction and Molecular Structure,” by Gunnar Bergman. 
“Theory of Models,” by Charles E. Carver, Jr. 
“The Birth of a New Physics,” by I. Bernard Cohen. 
“Nuclear Chemistry,” by Charles D. Coryell. 
“Water, Unusual Substance,” by John A, Day. 
“Physical Solution of Biological Problems,” by Alexander Kolin. 
“These Are the Physicists,” by Brenda Lansdown. 
“Radio Astronomy,” by A. E. Lilley. 
‘Logical Machines,” by Arthur L. Loeb. 
“Accelerators,” by Robert R. Wilson. 
Additional manuscripts known to be in process but contracts not signed: 
“Acoustical Waves,” by Winston B. Kock. 
“Elementary Particles,” by Alan Thorndike. 
“Energy and Life,” by Milton Weiner. 
“Fluid Mechanics,” by Ascher H. Shapiro. 
“How We Hear,” by John R. Pierce. 
“Physics of the Earth,” by Gordon J. F. MacDonald. 
“Roentgen,” annotated papers of Roentgen. 


Lughes, 
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“Satellite Motion,” by Julian EB. Mack. 
“yjsion,” by H. Keffer Hartline and Floyd Ratliff. 
“Low Temperature,” by Leon Cooper. 
“Pre-Galilean Science,” by Sidney Rosen. 
“Physics of Musical Instruments,” by Arthur H. Benade. 
Additional manuscripts agreed upon by author : 
“Optical Instruments,” by James G. Baker. 
“Qosmic Rays,” by Bruno Rossi. 
“Fields of Force,” by Freeman J. Dyson. 
“Geocentric-Heliocentrie Theories,” by Thomas 8S. Kuhn. 
“Origin of the Nuclear Species,” by William A. Fowler. 
“Our Atmospheric Ocean,” by Vincent J. Schaefer. 
“Pasteur,” by Rene Dubos. 
“Planetary Fluid Motion,” by William S. von Arx. 
“Shock Waves,” by Otto Laporte. 
“Story of Helium,” by Philip Morrison. 
“Uitrasonics,” by K. Uno Ingard. 
“Underwater Acoustics,” by Malcolm Smith et al. 
“What the Physicist Searches For,” by Victor F. Weisskopf. 
“Solid State,” by Lawrence M. Slifkin and Wayne Bowers. 
“Vacuum,” by John G. King. 
“Circuitry,” by 8S. J. Mason and J. B. Wiesner. 
Additional manuscripts now being solicited or under active consideration : 
“Reactors,” by Irving Kaplan.* 
“Under Our Feet,” by Kirtley F. Mather.’ 
“Metals,” by Morris Cohen.” 
“Uses of Harth Satellites for Scientific Research Purposes,” by V. L. Ginz- 
burg. 
“Photography,” by Charles Hellman.* 
“Development of the Transformation Theory,” by Alfred Romer.’ 
“Heat Engines,” by John F. Sandfort.* 
“The Light Bulb,” by Kenneth M. Swezey.’ 
“Origin of Life,” by George Wald.’ 
“Time,” by Jerrold R. Zacharias.’ 
“Limitation of Measurements,” by F. Zernike.* 
“Probability,” by Warren Weaver.’ 
“Electromagnetic Radiation,” by Jerrold R, Zacharias.’ 
“Michelson,” by Bernard J'affe.* 
“Physics of Electron Tubes,” by Winston M. Gottschalk.* 
“Molecular Engineering,” by Herman Mark.’ 
“Sundials,” by Nicholas U. Mayall.’ 
“Einstein,” by Philip Frank. 
“Benjamin Franklin,” by I. Bernard Cohen. 
“Dynamics of Water Waves,” by Willard Bascom. 
“Spectroscopy or Diffraction Phenomena,” by George R. Harrison. 
“Dynamics of Flight,” by Wolfgang Langweish. 
“Autocorrelation,” by Walter A. Rosenblith. 
“Electron Micrography,” by Francis O. Schmitt. 
“Physics of Clouds,” by Edward G. Bowen. 
“Seeing the Atom,” by George Gamow. 
“Gyroscopes.” 
“Color and the Eye.” 
“Muscular and Nerve Impulses.” 
“Large Molecules.” 


Dr. Roz. This has been an all too brief discussion of the project, 
but may I spend 2 minutes discussing other fields with which we are 
concerned. 

There is a large project in mathematics going on at Yale University 
under Prof. E. C. Begle. This is concerned with mathematics from 

rades 7 through 12 at the moment and they have produced this rather 
arge volume; this is a preliminary curriculum for high school mathe- 
matics, again in mimeograph form, accounting for the bulk of it. 

* Letters soliciting manuscripts have been written to these people. Swezey and Weaver 


have indicated interest in w ting monograph. Swezey will probably not write on “The 
Light Bulb.” Sandfort has also indicated an interest. ’ 
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Here is another one for seventh and eighth grades completely revig; 
the mathematics taught. Because of this complete revision of th 
materials taught in grades 8 to 12 it is felt likely that the study group 
will want to go further down to the elementary grades and perha 
also look into the college level as well, so that study is going forwa: 

The third large study is in the biological sciences. - Bentley 
Glass, of Johns Hopkins, leads this, though the study is centered y 
the University of Colorado. They are just getting underway. Thy 
big work will be this summer though they have done some prelimin 
work and have some preliminary materials in hand. In chemist 
there are two projects. This illustrates something I would like tj 
bring out. d 

For 2 or 3 years we have been supporting a program at Reed Coll 
which is trying to write a new high school chemistry course on 
basis of the chemical bond, which holds two atoms together. This js 
a concept on which a whole course can be based. They will complet 
that this summer. However, there are some scientists who beliey 
that is not the way to do it, so at Ohio State we are supporting a py. 
gram ‘that will look at the high schoo] chemistry course from a dif 
ent point of view. We think it perfectly proper to support these tw 
valid but different points of view. 

There are also curriculum studies going forward in geology, ani 
a very minor one in engineering. e are going to support in di 
season one in meteorology. Last, may I note just within the pay 
week we have almost completed work on a new program. We har 
asked people to submit proposals looking to the development of ney 
laboratory equipment and new demonstration equipment with th 
thought that perhaps some people who had ideas have not had tim 
and money to work on them. I thought we could get those ideas oit 
into the open and get some new segnap Ey equipment developed, » 
we proposed to support work along this line. This is a bird’s ep 
view of what we have been doing. 

Mr. Anruso. Fine. Anyquestions? Mr. Fulton. | ; 

Mr. Futron. The ars comes up when I see about 5 inche 
worth of material on mathematics whether we are not possibly getting 
junior experts in particular fields in high school without first givin 
them an overall or a bird’s eye view of what science might be, so they 
can pick out what they like. Is there any possibility of a course tht 
gives the beginning high school student or the seventh or eighth 
grader an overall look at what science is so that he can decide if ke 
would like to elect something in a field which might otherwise scar 
him off if he saw mathematics as 5 inches thick ? 


The problem comes up here in dealing with the average, with thes | 


elective systems: you want them to have some knowledge generally 
of science. Then you do not get people completely ignorant of it aml 
others who are future Einsteins. How do you solve that? 

Dr. Ror. It is a tough problem. May I say first of all wil 
regard to the 5 inches, this is preliminary working material. Ths 
will be reduced into a mathematics book of normal size. This 
ge to replace the mathematics courses now being taught in th 
schools. 

Mr. Furron. Yes, but they have to be condensed into a normil 
sized teenager’s brain, too. 


| 
| 
| 
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- Pr. Roz. This material I have here is simply the working mate- 

rial for the mathematicians now paggen fos it. It will presumabl 

be reduced into a smaller volume which we hope will be muc 

more palatable and useful than the mathematics courses now being 
ht. 

° r, Furron. But you have an overall survey course in science 

which the young person could take and he could then elect to specialize. 

Dr. Roz. You have hit on a very interesting point and there are 
now in many junior high schools and high schools courses called 

eral science courses. These purport to do what you have just 
indicated. Many of them do not do it and I might say we are 
very conscious of the fact that these courses do not do what they 
should be doing. 

We have just concluded a conference these past few days in 
which topflight scientists in a number of disciplines spoke to this 
very point and I believe a better course in general science will in 
due season come from some of these curriculum studies with the 
help of some of these topflight scientists who are now working on 
this problem. There is plenty of work to be done in developing a 
good general science course of the sort of which you speak. This 
is a great need. 

Mr. Anruso. Any other questions? Mr. Daddario? 

Mr. Dapparto. Speaking of interest, how has the program that you 
have in physics worked out, these 300 or so high schools? Has it 
shown greater student interest? Has it shown greater participa- 
tion and desire to go ahead in the field of physics? 

Dr. Roz. There is some  psaremey tf information on this and it 
is all favorable or almost all favorable. Dr. Zacharias reports that 
the students who before did not do much homework now do a great 
deal, and that the general level of students now do more homework 
than they ever did before. In other words, this course does moti- 
vate them. The method of presentation is such as to improve the 
motivation. If you improve motivation you have won nine-tenths 
of the battle. 

Mr. Dapparto. Well, apparently you are cognizant of this matter 
of eating interest because as I understood you earlier, you say 
that you do revise constantly your techniques and your laboratory 
approaches and that kind of thing. If it is not getting results you 

it around to see that you can then accomplish this end result. 

Dr. Roz. Yes, in chapter 2 there was one particular item the chil- 
dren could not get at all. The authors revised it and presented the 
material from another point of view. Thus testing did point out one 
defect in the book as written. This has now been corrected, they 


hope. 

Mr. Dapparto. Perhaps the big reason why you are revising this 
whole thing is to get at this point, to create in the minds of the 
students, to create within the students the desire to participate and 
stimulate them to work a little harder at the subject they are work- 
ing at at the moment and then create a desire to go on further. 
This is something that I imagine you do not only in physics but 
in sg Aaa of these studies. 

Dr. Ror. They are trying to present the material not from a factual 
point of view. “Here, boys is a bunch of stuff, memorize it all,” but 
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“why does it work, figure it out for yourself.” This has been the ap. 
proach and it has been very successful. 

Mr. Anruso. Mr. Riehlman. 

Mr. Rrenuman. Mr. Chairman, I have a general comment that] 
would like to make in respect of the presentation that Dr. Kelly ang 
his group have given to this committee. I have been impressed with 
it, particularly the programs they have set up under the direction of 
these different men. I think it has been very impressive and proves tp 
me at least that the Foundation recognizes the problem we have befor 
us and are approaching it on a realistic basis. 

Mr. Anruso. Dr. Kelly, I am sure this is the consensus of the entiry 
committee. 

Mr. Hat.’ Before you close, Mr. Chairman, I would like to commend 
the gentleman and I would not want to miss this opportunity to com. 
mend Dr. Roe. 

I am particularly pleased to learn he is down at the University of 
North Carolina where I spent several years, and this particular py. 

ram is one of the best I have heard of. I think there is much eon. 

usion in the minds of students at this level when they pick up som 
of the textbooks that they have to deal with and work with becang 
of the complexities of the books themselves. They never know whey 
they want to go until after they have already gotten there. Then they 
may have found out that they chose the wrong road or path. [ay 
particularly interested in that program. 

Mr, Anruso. Mr. Moeller. 

Mr. Moerzrer. Mr. Chairman, I would like to join with what My, 
Riehlman and the rest have said about how much we appreciate you 
presentation. These 300 high schools were offered this material ass 
pilot and accepted. 


Yow what would you in your province of operations do to prevai) 


upon schoo) boards and county ; 


and city school. supe: 
intendents and so forth to employ thismaterial? Does this not becom 


a job? You can have some exce)lent stuff but 1f you cannot sel) it» 
somebody i¢ is of no value. Now what can you do to put it actos 
to these people, let’s scrap this old, let’s start introducing some ner 
material’ 

Dr. Kexixy. You have your r on one of the most important 
problems ofall. I think we have the leading scientific scholars work: 
ang with leading teachers in creation of this and then what happens ti | 
it One thing that we hope is that the excellence of it will sell ise, 
but in addition to this there is a problem of where the Federal Goven- | 
ment leaves off in this kind of support. As one approach to the 

hysics course content study there is a new organization started, the 
ucational Services, Inc. Its mission is to do the job you talked 
of, of getting this accepted by the local school boards, State depart 
ments of education and the like. But this kind of group will beth 
intermediary between us and the educational system. ; 

Mr. Anruso. Thank you very much, Dr. Kelly for being hen, 
and all your colleagues. 

Dr. Ketiy. Thank you very much. 

Mr. Anruso. The meeting is adjourned. 

(Whereupon, at 11: 49 o’clock a.m., the committee was recessed.) 
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House or REPRESENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Friday, May 22, 1959. 

The committee met, pursuant to adjournment, at 10 a.m., Hon. 
Overton Brooks (chairman of the committee) presiding. 

The CHAIRMAN. The committee will come to order. 

This morning we have Mr. William A. Douglass, president of 
Careers, Inc., New York, N.Y. We have Dr. M. H. Trytten, Director, 
Office of Scientific Personnel, National Research Council, National 
Academy of Sciences, and Dr. Randall M. Whaley, Director of the 
Advisory Committee on Education, National Academy of Sciences. 

Mr. Douglass, we are happy to have you. Would you care to put 
in for the record a little bit of your background and training. 

Mr. Dovevass. Mr. Chairman, I have incorporated that perhaps 
presumptuously in the first part of my statement, so if it is all right—— 

The CHarrman. Well, then just proceed with your statement. 


STATEMENT OF WILLIAM A. DOUGLASS, PRESIDENT, CAREERS, INC. 


Mr. Dovetass. Mr. Chairman, gentlemen of the Committee on 
Science and Astronautics, my name is William A. Douglass. I am 
associated with Careers, [nc., a vocational publishing firm with head- 
quarters in New York City. We publish and distribute two books, 
ane titled “Career : for the College Man” and the other titled “Career : 
for the Experienced Engineer and Scientist.” 

TL want to begin my remarks today with thanks to you for letting 
me come before you. My organization has shad the opportunity to 
assist Doth the Post Office and Civil Service Committee and the 
Armed Services Committee in matters pertinent to manpower utiliza- 
tion. It is a welcome sight for those of us who spend our lives in 
this field to see the ever-growing concern of Con 

With your permission | weal like to give a quick rundown on my 
background. Ten years ago my college classmates and I needed 
employment ourselves. Korean war chottageb brought every da 
a host of companies to our campus. The very multiplicity of jo 
opportunities was confusing. Every company had its own glamorous 
pitch. We didn’t know who to believe. 

Our answer to this situation was to collect and publish page-long 
comparative aie of every company coming to campus before it 
came there. In this way we hoped to eliminate some needless blind 
alleys for ourselves and for the companies, who after all had only a 
limited time to spend on campus. 

Mr. Futton. What campus? 

Mr. Dovexass. Yale. 
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The idea was evidently a good one. It was the beginning of 
Careers, Inc., of which I am now the president. More than 1 million 
copies of our annually revised publication, “Career: for the Col] 
Man,” have now been distributed to successive waves of coll 
seniors. I should point out that these books do not cost anything 
The employers pick up the tab. Unfortunately, in the fields of scieng 
and engineering, the colleges cannot keep up with the demand, 
year, therefore, we began distributing a new publication, “Career: for 
the Experienced Engineer and Scientist.” More than 80 leading em. | 
ployers, including facilities of the armed services and the Feder] 
Government, now support this project on annual contracts. One hup. 
dred and fifty thousand copies of this new publication have already 
been distributed. 

Now, in the experienced field, men and jobs cannot be merged simply 
by a publication. You have a man in Brownsville, Tex., who js 
wanted, we will say, by research labs in such distant points as Silver 
Spring, Md., and China Lake, Calif. First of all, these labs mug 
find this man with his particular specialties, and furthermore, knoy 
of his willingness to move. Keep a central file, you say ? Sure 
but in what form? Any national file involves thousands of peop 
To be useful it must be completely cross-referenced, constantly up. 
dated, and in such a form that anyone—not just specialists—cay 
use it, 

I have here such a file system. People anywhere in the world 
can look at the research expert from Brdwaentiie and be in contact 
with him in less than 24 hours. This folder encompasses the back. 

rounds of 400 men. Their qualifications were posted as of April 1, 

heir availability is updated every 90 days. In that 90-day period, 
if their qualifications look good, they may hear from as many as 
or 30 of our cooperating employers. Here is a shorthand system 
of communication which works like lightning. The adaptation of 
data processing to the matching of keymen with needful employers 
has been an unqualified and exciting success. I feel it is still in th 
“model T” stage when compared to its potential for development. 

Now, gentlemen, this fabulous system is not our baby. It. is the 
work of the National Science Foundation right here in Washington 
To be sure, we have had to make adaptations, but I want to impres 
you with the fact that we are proving day to day, again and again, 
and in a free market, just how alana this register is in solution to 
heretofore insurmountable problems of communication in the Nation's 
vast job market. 

Obviously, the Foundation cannot use its information to rum 1 
placement business, but think of the potential uses for this regi 
if its mechanism is applied not just to the limited number of ma 
interested in changing jobs but to our Nation’s entire scientific and 
engineering population. Such a register might list 1 million men 
What a mn mine it would be for you Bentiomen in this present 
inquiry. Instead of opinions and selected samples you would hare 
the complete picture. How many physicists speak Russian? Ani 
of those, how many have doctorial proficiency in nucleonics? And 
of those, how many are located within 100 miles of Washington! 
Not only for defense but for constant study of utilization, education, 
motivation, and so forth, such a register could be the conclusion source. 

Now, you say, “Mr. Douglass, such a register was established by lav 
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: . You know this because your company is using it. It is the 
elle one you have mentioned over at the National Science 
Foundation” and I must answer “Yes; it is the same register as estab- 
lished by law in 1950 but that same Congress which established it has 
never given it enough money to rth even a pittance worth of its 
tential.” We know. We use it. The codes are hopelessly out of 
ate with reference to modern technology. The sciences are heavily 
overbalanced to the detriment of The whole system is 
heavily weighted to the language of the academic world, which con- 
fuses men now accustomed to the ever-changing terms developed at 
ir work. 
Waase organizations have already developed what they feel to be 
more practical classification systems of their own. We have sought 
to prove the NSF register—the only one established by law—even 
with its imperfections, in the hope that our success with it will help 
its betterment and the development of a single language for manpower 
classification in this country. Every time anyone sets up his own 
ister and his own code systems, the more chaos of understandin 
and the more imperfect the data which will result. If a nationa 
crisis developed today, our efforts to mobilize critical scientific and 
engineering manpower would be hamstrung by the crazy quilt methods 
of classification now in use. we 

Leonard Carmichael, now head of the Smithsonian Institution, 
had a staff of around 300 during World War II when he pioneered 
development of the National Roster of Scientific and Specialized Per- 
sonnel. The present register, at a time when science is the recognized 
forefront of the cold war, has a staff of 3 professionals and 2 
secretaries plus help from 20 or 30 people in professional societies. 
The societies, by the way, function as collectors of registrants through 
their membership. The trouble with this is that cooperation is vol- 
untary; many men do not belong to societies; rg societies particu- 
larly in engineering are not covered. Though NSF has succeeded 
in getting perhaps two-thirds of the scientists into the register, much 
of the information is several years out of date and in this era that is 
the equivalent of decades. 

I would like to see one register only. I would like to see it com- 
pletely undated annually. If that’s too big a job for the Foundation 
then perhaps it could be done by one of the other agencies involved 
inmanpower data collections. I would like to make registration com- 
pulsory for every engineer and scientist in industry, education, self- 


employment, Government, and the armed services. Our experience 


indi¢ates that cooperation of all will be easily obtained if (1) the 
identity of individual. registrants is coded—absolutely confidential 
except in times of war—and (2) if reports result which will tell the 
individual registrant important things about himself and the field 
m whith he works. In fact, such a register would further recognize 
the professional status of our engineers and scientists and will pro- 
vide public recognition of their import to us. 

at will all this cost? I have one suggestion that it could be done 
for around $3 million a aa. The gain? I think my previous state- 
ments make the eal Wiel ey of our national gain clear. The tend- 
ency in the past has been to see such a register only for its original 
mobilization purposes. It assumes real weight, however, when one 
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sees it as the only conclusive answer to the vital questions you men ay 
asking in these hearings. I do not see how this Nation can hope ty 
properly assess perhaps its most key manpower resource if it is to rely 
on the scanty information presently available to it. | | 

Sactleetaliy, if the register is made an absolute reflection of the 
modern scientist and engineer, the mobilization purpose will be sery, 
practiced, ever improved without cost to the Government. If the 
register is the “best” system and not, as at present, “Just another" 
system, Federal agencies, the armed services, even employers will tur, 
to it and use it for their own internal classifications. My small com. 

any already has brought the potential of the NSF system home to 
0 employers, many of whom match our codes internally so they cay | 
look for a man in their own company before seeking him outside, 

It will be no surprise to you to know that Russia has a register, and 
from all reports a very good one, used right down the line thro 
their various ministries. Comparisons pay be odious, but I think ap 
fact of life is worth bringing in if it will help bring home (1) ow 
dangerously laggard position and (2) the common sense, and the 
necessity, of our fully utilizing our register resource. It alone can tel] 
us where we need to concentrate our utilization forces. 

My thanks again to you, Mr. Chairman, to the members of this 
committee, and to its staff for letting me be with you today. 

The Cuarrman. Tell me a little bit about Careers, Inc. How lang 
a corporation are you ? 

Mr. Douc.ass. We are 13 people, male and female. 

The Cuarrman. Are you a profit organization or nonprofit? 

Mr. Dovuctass. Yes; we are, sir. 

The Cuarrman. A profit organization ? 

Mr. Dovetass. Yes, sir. 

The Cuairman. Your purpose is to assist scientists in providing 
careers for themselves, is that correct ? 

Mr. Dove.ass. Well, we began as what you might call an informs 
tion service for our own classmates. We were on the newspaper at 
Yale. We wanted to put out a job supplement for our newspaper, 
We got rundowns on a hundred companies coming to campus, put 
them together into a publication. The idea caught on. We went to 
northeastern schools, then to Midwest schools; now we go te 6) 
schools throughout the country with our college book. Then we dis 
covered we had our own alumni, men who had been out of school 4or_ 
5 years, graduated the same time we did, and so we started to pit | 
out this experienced publication for engineers and scientists. Then | 
we discovered the communication problem of getting men together 
after you leave campus, after you do not have a placement. bureau 

MeN CHAIRMAN. © you make a charge for locating the man i 
the job? 

Mr. Dovetass. No, our entire aepport is paid for by the adver 
tisers. They buy a page in the publication to tell the story and thi 
takes care of all of the costs. i 

The Cuatrman. Your end program is the publication which yo 
referred to? 

Mr. Dovetass. That is right, sir. There are two books. 

The Cuatrman. And that is made available to employers and en 
ployers pay for it in effect largely by taking ads in it? 


| 
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Mr. Dovetass. Participating in the book is entirely—I can perhaps 
answer it more clearly just. by rea you one of them. We put the 
entire publication together in textual form. Each page in there which 
has an employer’s story on it costs that employer as much as advertis- 
ing would cost. them, but we have tried to pioneer what. we call editorial 
reertising, more informative advertising, a statement, a minimum 
of 350 words from each of these employers as to what they have in 
mind for college seniors in the current year. } 

A similar publication is put out for experienced engineers. Our 
distribution is through the placement office. The “experienced” book 

out through alumni associations of the colleges which want to 
ive updated information on their careers to the alumni of the par- 
ticular school involved. 

The Cuarrman. You started out and you refer to the campus. 
You mean the campus of Yale? 

Mr. Dovatass. Well, we began there, yes, sir, and now we go to 
600 colleges. 

The oeecan, You go to 600 colleges and you get the list of 
graduates at each of these 600 colleges and then make those lists 
available to the employers ? 

Mr. Dovetass. No; we put out 150,000 books just like that and our 
student agents and placement directors distribute this book free to 
college seniors in the fall of their senior year. We do not collect an 
lists and the contact with boys in colleges is generally through their 
placement office. 

The Cuarrman. But you feel that that is a service to the employer 
as well, of course, as to the graduate scientist ¢ 

Mr. Dovexass. I would think that we probably, through this pub- 
lication, account for a couple thousand boys going into those com- 
panies in a year. 

The Cuarrman. Well, now after the young men get out of college 
do you follow their careers? 

Mr, Doverass. We have no contact with them as individuals, sir. 
We never get their names and addresses. 

The Cuarrman. Well, you have contact with the employer. Do 
you follow. the employer to see what use is made of these publications? 

Mr. Doveiass. We have never done that, no, sir. Our job is strictly 
to get information on these employers out to the young men and then 
the young men are left on their own, whether or not they are going 
to contact any of those companies or not. 

The Cuarrman. Do you have any idea as to whether industry is 
hoarding scientific manpower in any way ¢ | 

Mr, Dova.ass. I would not be prepared to answer. 

The CHarrman. You would not know 

Mr. Doveass. We have never made any study of that type. 

_ The Cuarrman. Do you have any ideas as to whether or not there 
is a surplus of scientific manpower at this time or whether there is a 


it? 
Mr. Dovenass. I would say this, sir: We do not feel that all angles 
of the question have been studied. I testified at the Armed Services 
Committee earlier this week on utilization. 

The Cuarrman. Manpower utilization ? 

Mr. Doucuass. Yes. 
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The Cuamman. Scientific manpower or just general manpower? 

Mr. Dovewass. This was addressed to keeping people in the Armed 
Forces, in uniform. I addressed my remarks to the technician grag, 
which is being quite heavily raided, one might say, or at least turp. 
over is high and these people are trained at Government e 
in many instances, and I tried to point out how we feel the technician 
deserves more status, perhaps more recognition, maybe not necegsari} 
just higher pay. I made some suggestion to them in this 

cause if we have more technicians I think we can make our engineers 
go further. The ratio of technicians to engineers in this country jg 
very low compared to, for instance, Europe. 

The CHarrman. Would you say then there is a shortage of tech. 
nicians in this country ? 

Mr. Dove.ass. I think if we had more technicians, sir, the present 
engineering supply could go further. 

The CHatrman. By inference then you are saying there is a short. 
age of engineers, for instance ? 

Mr. Dovetass. I think this is recognized, sir. 

The Cuarman. And scientists, is that recognized too? 

Mr. Dovetass. I would definitely say so, sir. 

The Cuarrman. What shortage, how many would you say would b 
needed to bring us to a point of saturation where we would have the 
needed manpower ? 

Mr. Dovatass. We have never made a conclusive survey on that, 
We represent 80 employers and for a man to find 80 employers working 
through one organization is very unusual, but it still is a small sample 
when compared to the total of all employers. I think that the figures 
have been studied far more adequately probably by other organiza. 
tions here in Washington. 

The Cuarrman. What do you say the 80 employers amounts to in 
personnel ¢ 

Mr. Dovetass. Several hundred thousand. 

The Cuarrman. Scientists? 

Mr. Dovetass. Scientists, engineers. 

The CuatrMan. Several hundred thousand scientists? 

Mr. Dovatass. No, total employees. The typical company with us 
is looking for anywhere from 5 to 50 men right now. So.our com- 
panies could probably use a thousand engineers and scientists that they 
do not have in their shop right this minute. 

The Cuarrman. Your 80 companies could use a thousand ¢ 

Mr. Doverass. It would be very fair to say that I believe, yes, sir. 
They tend to be dynamic companies, many of them are small research 
and development labs, many here in the Washington area, and their 

owth figures statistically do not look too impressive, in numbers. 

ne of our clients has 35 engineers but he expects to expand to 5) 
engineers. That is a lot of engineers and scientists to try to find, 
15 men that they do not have. 

The Cuarrman. Would you say the situation is getting worse or 
better as far as scientists and engineers are cohdernedt 

Mr. Doverass. I think the understanding of the problem is impror- 
ing. There are now three committees here in Washington that I know 
of looking into it quite carefully. I think that this type of thing 
heightens awareness of solutions to the problem other than paying 
more and more. 
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We do not happen to think that pay is the only answer to this 

roblem. We think that status recognition is terribly important and 
the conditions of work for engineers and scientists have sometimes 
not been conducive. ery 

We introduced into the record a speech I made to the Scientific 
Manpower Commission in February where I said that professional 
people, engineers, and scientists are hit wrong. In other professions 
you start modestly. You have a long period of training in law, medi- 
cine. You start at very low rates of pay. Engineers and scientists 
start higher than anybody else and yet they are professional —_ 
But it is no wonder after 10 years many a salesman has passed them 
up. They might have been told this in the first place and been sold 
on the same motivation basis, sir, as that a kid has who likes to play 
with an erector set or a chemistry set. ‘They are not lured by salary. 
They have an interest in the field and we feel that that could be culti- 
vated more in recruitment and less of this idea that they must be paid 
more and more. ONE 

The CuarrMAN. You say an awareness of the situation is helpin 
you. Do you mean then by that that there is more efficient use o 
scientific manpower because of the awareness of the shortage, is that 
what you mean 

Dr. Dovenass. Yes, sir. 

The Cuatrman. What three agencies are working on this? 

Mr. Dovexass. Post Office and Civil Service Committee, Armed 
Services. Post Office and Civil Service is concerned primarily with 
the civilian personnel employed by the Government. Armed Serv- 
ices has been primarily concerned with men in uniform. Both of 
them have been concerned with utilization of personnel by prime con- 
tractors. 

The CuairMan. You testified about the armed service. Do you 
have any knowledge whether the armed services are using more 
scientific, engineering, or technical manpower than they need? 

Mr. Doverass. I do not have any indication of that, sir. I ad- 
dressed my remarks entirely to the fact’'that I thought in the scien- 
tific es it was interesting that practically all the employees of 
armed ‘services laboratories at the professional engineering grades 
are civilian and that I expected the same thing might happen to all 
technicians within the services unless something was done. I felt 
this would be a pity and that technicians at least, I would believe 
would go overseas in the event of a national emergency and it would 
be rather difficult if they all went into civilian spots working for the 
services rather than staying in uniform. I suggested there, by the 
way; a plan which I thought would put the right kind of motiva- 
tion into the entrance into the service of these people. 

I suggested a competitive program for high school seniors which 
would make it a privilege and not an obligation to go into the service 
and these men having won a competition would get 2 years of tech- 
nical institute training plus board allowance paid for by the services 
in return for a 4-year enlistment thereafter. 

My feeling on this is that even before they get into the service the 
are sapiens for a special honor and they are doing it with the full 
knowledge that they will be in the service for at least 4 years after 
their training, but it also might enable some people with good pro- 
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ficiencies to go to advanced training who might not be able to do gp 
incomewise or might just get lost in the draft. 

The Cuarrman. Well, I am impressed by your national registe 
there. Do you know of any other agencies Soins your own that 
are handling a similar register to that ? 

Mr. Doveuass. Lots of people have internal registers. Genera] 
Electric has one of the better known ones in private enterprigy 
whereby they do ——- try to find out in a tremendous organiza. 
tion whether they have the right man for a job through transfer jy 
their own organization. That is the reason they set it up, te better 
know their own people. Of course, the military services have theip 
internal registers and have had for a long time. There is no othe, 
organization that uses one on a national scale as we are using this, 

“T think one thing, sir, that is important to remember in setti 
up a register is the point I made in my ne pe, and that is that it 
must be usable. We were quite fascinated with BM machines when 
we first went into this. This was printed by an IBM machine byt 
we report it out in this form because we have learned that. even q 
secretary can make what we call a visual sort a lot faster than con. 
stantly going back to machine time which puts it into the hands of 
specialists. 

I think, in other words, once you have a system careful testing has 

t to be done to make sure that this system is reported out in some 

orm where it assumes ae usage. So often lots of research in 
this field has been done, I believe, and then not used too much. I cap 
think of one of our private enterprise companies which says “Yes, we 
have got all of our people on IBM cards but our internal charg 
system is such that I cannot afford in the personnel department to 
over and use the machines even if I could get them away from 
engineers.” 

ow that man has got a wonderful system that is sitting. 

The Cuarrman. However, it is not usable? 

Mr. Doveuass. Yes. 

The Cuamman. Mr. King. 

Mr. Kine. Mr. Douglass, let me be sure that I understand this 
You have been talking now about two areas of activity. One is this 
publication which you have shown us, which goes out to students, and 
you have another one which goes out to experienced engineers and it 
gives them a profile of the companies that are interested in making 
connections with young scientists and so on, right ? 

Mr. Doveuass. Yes, sir. 

Mr. Kine. Now you are talking about something entirely different 
when you talk about this register or list of scientists, is that right! 

Mr. Dovatass. The register results from the experienced engineer 
publication. We needed a register with the experienced og 
publication because the boys are no longer boys. They are no lon 
on 600 campuses where recruiters can find them. We quickly di 
covered that the correspondence between people just finding each other 
would be overburdening. We are, after all, putting out 125,000 books 
a year, and if these men through multiple readership decided to write 
our companies in any bulk they would sink them. The report which 
Mr. Wolf is looking at sums up 400 letters in a form which instead of 
being like this [indicating] and being not comparative and being 
incomplete as virtually every application letter is in some regards 
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from an employer’s papi reg, this form sums up key information 
so that people can take a look at our man that I used hypotheticall 
from Brownsville and decide whether or not to make a contact wit 
him. It is a shorthand method, in other words, of communication 
which we need for our experienced publication. 

So you reading our “Experienced” publication, if you wanted to, 
could make registration without cost in the National Manpower 
Register. 

Mr. Krve. Is this this register ? 

Mr. Dovetass. That is that register. 

Mr. Kine. What does it show, the man’s name, his background, 
his experience 

Mr. Dovetass. Yes, it shows six proficiencies. 

Mr. Kine. So a — employer can thumb through this and 
discover whom you have who might be usable by him and would get 
in touch with the man, that is the idea ? 

Mr. Dovetass. Yes. One of our men was looking for 481 and 512, 
combination operations research and microwave. They would see if 
there is anybody with a proficiency in 481 and then look at the last 

roficiencies, the column on the right, and see if there was a 512. 

ey would see if there was such aman. It would say where he is and 
what he wants. There will be an indication that he will move or an 
indication that he will not move. 

Mr. Kine. Are these all code letters and numbers? 

Mr. Doverass. That is the man’s name and address coded out. Ob- 
viously we do not release any names and addresses without the per- 
mission of the individual concerned. 

Mr. Kine. Now where do you get this information ? 

Mr. Doverass. We get it as a result of an application which is re- 
turned by that man when he reads our publication for experienced 
engineers. 

Mr. Kina. He writes in to you? 

Mr. Dove.ass. He sends the form to us. We put it into IBM and 
report it out to companies. 

Mr. Kine. Where do you get his name, is he one of the campus 
graduates now grown a little older and more experienced ? 

Mr. Dovetass. That is right. 

Mr. Kine. Originally he was on your campus list? 

Mr. Doverass. He might have been. He might have gotten a book 
5 or 6 years ago. 

_ Mr. Kine. So he writes in to you, you code him out and put him 
in our register, is that right ? 
Doverass. That is right. 

Mr. Kine. Your register does not purport to be a complete man- 
power coverage 

Mr. Doverass. Not in any way whatsoever. 

Mr. Kine. It is complete as far as it goes but it does not purport 
to have complete coverage ? 

Mr. Dovenass. The distribution of the book, as I say, is 125,000 
now. At the end of this year we will have—it is revised quarterly, 
by the way, the book for experienced people—we will have some 
200,000 books out at the end of the year. Each issue it becomes better 
known. One man’s success gets the word on to another. 
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In the beginning we had to sell an interesting idea in this country 
and that is that a man could be put into a machine and that thj 
would not be 1984; in other words, that this machine in actuality wil] 


remember more about that man than he could even if he tried to hy 


superpersonalized and present himself in a letter. It would be, | 


at deal more inconvenient for him to do it that way and a 
deal slower than it is to use our system. So we have got a form of 
shorthand here but we have had to sel] that form of shorthand and we 
also have extreme difficulty in getting our companies to uss it ag. 
gressively because they do not originally understand it and we hayg 
to spend a fair amount of time with them trying to show them how 
they can quickly scan this thing, how they can make it a clerical process 
a than something for the president to do, so that he can readily 
locate people in here who have potential for him. 

Mr. Kine. Now, does the money that the company pays to purchag. 
a page in this publication about which you have already testifigd, 
does that money also cover the cost of this register ? 

Mr. Dovetass. No, if I physically give you the other publication 
you can see the contrast. ey are two entirely separate publications 
and the participation in them is two entirely separate costs. Then 
are many people that do not hire experienced engineers. Nobody wanis 
to hire experienced engineers. They all ideally would get them out ot 
the colleges and train themselves, bnt in the facts of )ife, if = Calle 
not get all you need out of college or if you are expanding fast or if 
you do not have time to set up a training program, then you go after 
the experienced person. 

For instance, the Coast and Geodetic Survey is taking our college 
book because they want to get more college men. ‘ 

The Air Materiel Command has taken our “experienced” book be. 
cause they are satisfied with their college acquisitions and want to 
beef up their experienced men. 

oan, 1nG. I am not clear, though, who finances this register aspect 
of it. 

You have explained these two publications, but—— 

Mr. Dovetass. If you were an employer and bought that blue book, 
you would have the services of the register automatically, without cost, 

Mr. Kine. I see. 

Now, when you soy buy the blue book, you mean pay for a page! 

Mr. Dovetass. When you pay for a page in the “ae yes. 

The CuairMaNn. Looking at some of these salary schedules here, I 
can see where an employer might wish to employ untrained and maybe 
an unskilled man. ma of them are rather high. 

Mr. Dovetass. They level quite rapidly, sir, I thing in the 12,000 
to 16,000 category. There are not many over 20,000. 

Our intent tate. by the way, is to get men with 4 to 7 years experi- 
ence as an ideal. Our intent is to find them in the 8,000 to 12,000 cate- 
gory, and our intent is to get them less than 40 years of age, because 
they usually have more mobility, and in almost every instance our 
pa have persuaded these people to move their homes and their 

amily. 

Mr. Kine. I would like to ask one more question. 

Is your point, Mr. Douglass, that you feel that the National Science 
Foundation should give earnest consideration to working out a type 
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of a register nationwide, with complete coverage comparable to what 
you have done for the ones covered by you? 

Mr. Dovetass. Well, with this reminder, Mr. King, that we are 
using this register; these codes were worked out by us with Allan 
Gamble, who at that time directed their register. We adapted their 
system, which is a more complex one than ours. But we have some- 
thing hat they have not had, and that is day-to-day usage of some- 
thing which I think has been a source of encouragement to some of 
their people because they have seen their beby tested in actual practice. 

My point to your committee is that mobilization is a cubit of the 
potential of this register; that you have a great deal of selected sam- 
pling, a great dea) of opinion in these hearings, but one person will 
say there are enough engineers and another person will say there 
ara not enough engineers, and if I was in your shoes, I would be con- 

to know who was right and who was wrong. 

I think that if the register was made compulsory, that this is pro- 
fessional recognition which is good, but this is vital for your studies. 

For instance, you could, if the register was compulsory, make studies 
to find out how many physicists have graduated over the last 10 years, 
with such-and-such background, how many of them have gone into 
the Federal Government, how many of them have gone into teach- 
ing, What is the instance of turnover from teaching to other fields, 
how many of them are available in the case of an emergency. 

You could have invaluable studies which would show you what the 
products of our educational system do, the very question that you 
asked me, Mr. Chairman, about what these boys do if they are properly 
utilized after they leave school; how many of them leave their jobs 
how many times; which backgrounds seem to be most. dissatisfied, 
physicists, mathematicians; all of these things would be available to 
you if this register was maintained on a current, up-to-date basis. 

I think, in other words, the mobilization factor, which is the fas- 
cinating first step, is pretty well proven by our practice here. We 
have got a very exciting thing for our employers at an infinitesimal 
cost compared with their going around and sitting in hotel rooms, 
waiting for their ads to pay off; then they go from city to city. They 
can here sit in their office and be—Atlantic Research Corp. just gave 
me an order for 18 men. I will have wires out to them tonight. If 
they want to get in touch with Atlantic Research, they will be on 
the phone talking to them this weekend. 

@ have proved the mobilization factors, because what we have 
done could be turned to the use of the Government in war or a national 
crisis of any kind, but the mobilization factor, while being glamorous 
and fascinating, is to me so small compared to the vital necessity for 
all of your committees, who look into utilization of manpower, to for 
once get some accurate facts. : 

The Cuarrman. Mr. Wolf. 

Mr. Worr. I would just like to say that I am glad that you came 
and presented this idea to us. 

I was just curious to know: Up in my office, I have a plaque, “Great 
Needs Create Great Opportunities.” “I can’t help but see that you 
have accomplished this in your own idea here. 

You saw an idea, and you made something very practical. 

From a national defense standpoint, I think it is also very practical. 
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Now, you are talking about legislation on this thing. That is wha; 
it is going to come to, if you are going to make it compulsory. They 
has to be legislation. 

I think in our private conversations the other day you also gyg. 
gested that you weren’t implying that this had to be your organiza, 
tion. There are four agencies now doing similar work. 

Mr. Doverass. The fact that I mentioned to you at that time was 
that there are four different classification systems of people in the 
Federal Government alone that I know of, and this does not make fo 
knowledge of what various agencies have, which they could shay 
with each other, and so forth. 

One language is vital, because if we are all talking the same lap. 
guage as the armed services, the civilian agencies, the self-employed, 
then in a time of national emergency we are all talking the same 
language, and we could tinadaintely fit any person into any system be. 
cause we will all be using the same system. 

I think that it is a commonsense situation, and I do feel that if pp. 
search is done—by the way, these codes, I understand, at least, from 
one private organization, I look into it—just how hard would it be; 
how much work would it be to take those codes and bring them up to 
date—just on a private contract, if somebody did it on the outside, 
An outfit here in town that does this kind of work for the Government 
told me that they thought it would take 60 days and $5,000, so] 
think we are talking about infinitesimal figures. 

Radar, for instance, is not in this code system. Various an 
of nuclear engineering. The Atomic Energy Commission called m 
the other day and wondered if four unused digits in the nuclear cate. 

ory couldn’t be assigned to headings which would be helpful to them. 
The codes are very much out of date, and the cost of keeping thisthi 
active—$3 million to use it for reporting, for mobilization potential 
for research, for committees like yours. I think it is an infinitesimal 
cost factor. And I really believe that if a crisis developed tomorrov, 
it would be a national scandal that we have no classification scheme 
now when we did have one in the last war. 

Mr. Woxr. So what you are talking about, in effect, would bea 
compulsory yearly census of all of the engineers, scientists, and tech- 
nicians in the country. Is that the idea, about a yearly operation, 9 
you would have it constantly updated, so at any time at any point in 
history we could reach in and find the right man for the right job, 
whether it be military civilian or what ? 

Mr. Dovetass. I think the eet function is terribly important, 
because if I were a physicist, I would like to know about other people 
in my work. I would like to know what they are doing, and I think 
that the machines properly used for research purposes could report 
out facts just on a regular quarterly basis or on a monthly basis, much 
as the cost of living is reported monthly. 

It seems that the status of our scientific manpower shortage cate- 
gories and places where Ph.D.’s are more needed—what a wonderful 
thing for high school boys and girls if they could be told Pp big. © care: 
ful projections of needs as they are seen to be developed by the con- 
stant use of a register of this type. 

For instance, programers are terribly short—programers for IBM 
machines. It takes a long time to train them. The companies are hav- 
ing to train them themselves. By the time you get textbooks, training 
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yorked up, and so forth—I feel that this could have been foreseen by 
somebody, and I think that adequate use of the register by people on 
the ball, constantly searching for needs, constantly assessing lack of 
needs—that this type of thing could be programed ahead of time and 
we would not have these last-minute situations we so often have in 
science and ' 

Mr. Worr. This register would include the men in the military, too? 

Mr. Doue.ass. I believe so. I think it should include everybody. 

Mr. Woir. Right down to a sergeant ? 

Mr. Doueiass. Everybody who has achieved a degree in science and 
engineering. And when we get enough technicians in this country so 
we can talk about them as another category, another category can be 
worked out for them. 

I believe in teams there should be 6 to 12 technicians for one engi- 
neer, Those people could use the technicians’ register for mobilization 
purposes, oe they could use the technicians’ register to show boys 
and girls that you don’t have to go 4 years to college; that a 2-year 
institution education can be for many people a very good career 

er. 

Mr, Wour. The other question I was curious about; you suggested, 
I think, 125,000 that you have registered now. 

Is that your register ? 

Mr..Doveuass, No, sir, it isnot. We have distributed 125,000 copies 
of our new experienced book. We have distributed a million and a 
half of our college book. 

The CuamMan. I thought you said 200,000 of this new one. 

Mr. Dovetass. Pardon? 

The Cuairman. I thought you said 200,000 new books. 

Mr. Doveiass. Well, sir, by the end of the year we will have dis- 
tributed 200,000. The actual register runs about. 400 every 3 weeks 
with us right now. People going inte the register come in at the rate 
of about 400 every 3 weeks. 

This, after al), is an index of—well, what? Somebody told me 
the other day perhaps 6 percent of the entire engineering and science 

ulation. might be on the move at any one time. When you are 

ing about a maximum of 1 million people, 6 percent would be 
what—60,000? So you are at any one time not talking about tre- 
mendous numbers of people. 

This is one of the reasons why the recruiting is so tough in this 
category—because it is like finding needles in haystacks. 

I guess that would answer your question, . 

Mr. Woxr. I still haven’t quite gotten the answer to the question. 

I don’t suppose I have asked it right. 

What percentage of all of the scientists and technicians and engi- 
neers, and so forth, are registered somewhere in this country ; and what 
pereent would you say are still cooing for which you have no figures? 

Mr. Dove.ass. Well, the National Science Foundation tells me they 
have about two-thirds of the scientists in this country in their regis- 
try. They have a very small percentage of the engineers in this cate- 
gory, because the emphasis has been on science registrations. 

gather from the nature of the National Science Foundation it has 


been closer to the academic and government world than it has to the 
industrial world. 
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Of course I would like to see its purview expanded to include eng’. 
neering talent also. This is a register for research pur 

The amount of reporting that has been done out of that register hy, 
been relatively small. I understand that some programs are now hy. 
ing initiated to get more reports out of that register, and even to jp. 
date it under the present code systems. 

I would like very much to see the code systems revised before thy 
registrations are updated, and as far as I know, as of now, at 
it will be updated through the cooperation of professional Societies, 
which is, as inted out, somewhat haphazard, if one is trying to get 
conclusive evidence and not two-thirds samples or half samples, whic) 
is the crime of these hearings in the past, and that is that it has alwa: 
been based on information as culled by the ability, voluntary ability 
of various organizations to cull information. 

Mr. Wor. Mr. Chairman, I believe an excellent idea has beep 
opened for us here, and I think we should proceed further in this 
direction. 

The Cuarrman. I agree with the gentleman. 

I want to ask you this, though, sir, instead of using compulsiqn, 
wouldn’t there be a way to get a scientific census, so to speak, Vike the 
lawyers do in Martindale, where they do it on a voluntary basis and 
it is in the interest of the lawyer to come in? It is self-sustaining! 
Would it be far better, if necessary, even to subsidize one or two 
organizations with the idea that these men will come in because it isto 
their interest to come in ? 

Mr. Dovarass. Well, as said to Mr, Wolf, I think that this thing | 
can be sold rather than made a matter of compulsion. 

Registration, in itself, perhaps, isn’t a good word. If you put this 
into legislation which called for a national census once a year of the 
engineering and science population, it might sound less authoritarian, 
It should amount to the same thing, however, because a census won't 
mean anything unless it is conclusive and 100 percent. 

I think, frankly, that employers, which account for most 
in this field, the employers in the universities, the employers in indw- 
try, and so forth, would cooperate in getting any census done. Ow 
only difficulty would be with the self-employed engineers and scien- 
tists in this sense, since you would have to make contact with them s 
individuals. I think it will be much more attractive to every 
frankly, if it is sold for its research and census aspects than it 
be if it is sold for mobilization. 

One of the things that employers are a little bit wary of is the fact | 
that somehow or other information might leak down here that their | 

ple might somehow or other be called up without real reason for 
it, and their teams might be upset. 

The Cuarrman. Predatory tactics there? 

Mr. Doverass. Yes. I think that as long as it is very much stressed 
that this is a coded, confidential thing, it would be much more popular, 

The Cuarrman. Mr. Miller. 

- Mr. Mirier. Who would you put the burden of registering on, 0 
the individual? Would you require him, under penalty of law, t 
keep the Census Bureau or some central agency advised as to wher 
he is, his qualifications, the advancement that he may have made in the 
last year ? | 
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Mr. Dovetass. I am not opinionated on that subject, sir. I think 
it could be left up pretty much to whatever agency decides to do this 
job. They have more—— 

Mr. Mutter. Well, you are the expert here now. You tell us you 

confused, and I am confused right now. I would like you to try 
toenlighten me. 

Mr. Dovarass. Well, I would this—— 

Mr. Miuixr. If you can’t do it, don’t ask us to do it, because you are 
running this superemployment office. That is what it sort of is. So 

ead. 
on Doueiass. We would say this, sir: We want people to reg- 


Sr. Miter. We are talking about doing this thing under regula- 
tion, on a national basis. 
r. Dovetass. Well, our organization has dressed up our register 
in such a way that both sides wish to cooperate with us, obviously for 
pu of getting jobs. } 
. Miter. Now this isn’t going to be any good unless you have 
allscientists and all engineers and all people in the different categories 
istered. Now how are you going to get them to register? ois 
the burden going tobe on? Are you going to have an employer report 
all his engineers every year, or are we going to say to the individual, 
“You have to tell us where you are working in order to keep this reg- 


ister up” ? 

Mr. enase. I think, sir, that it can be sold. I think that the indi- 
viduals have a good reason and should be shown what they are going 
to get for this registration. 

Mr. Mitier. That is fine, but now we have to write itintolaw. You 
can sell them, but after it is written into law, I want to know if you 
are going to put the burden on them to register. 

Mr. Dovetass. Would it be advisable then to try it on a noncom- 
pulsory basis ? 

Mr. Minter. You are trying it on a noncompulsory basis, and the 
National Science Foundation is trying it on a noncompulsory basis. 

Mr. Dovetass. Well, they do not at the present time make a direct 
solicitation except through the professional societies. 

With a greater budget they might be able to do, as I think possible, 
to show the positive values to the employer and employee in regis- 
tering. 

Mr. Miter. Let’s turn to the other facet. 

Wouldn’t it be better if you stimulated the several societies and the 
pour! societies undertook the registering and following their own 
people 

r. Doveiass. Well, if everybody belonged to societies, this might 
be good. Unfortunately, I belong to three or four. There are some 

culties in this. I have gotten National Science Foundation regis- 
tration  - eanaasage from at least three of these societies. It isn’t as 
good a scheme as working through employers, because obviously a man 
only works for one organization, and you have no duplication. 

Mr. Miuuer. Assume that you register with the National Science 
Foundation in your category of 512, 720, and 849; you can only fill one 
of those jobs, apparently. 

Mr. Doverass. The numbers don’t indicate jobs. The numbers indi- 
cate proficiencies which make up a man. 
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Mr. Mizer. I am not talking about your register; I am talkj 
about this hypothetical register, and for the want of something else, 
we will use the military terms you are familiar with. 

Let’s say John Brown is registered in MOS 411, MOS 892, and Mog 
920. John Brown can only Told one of those MOS’s. He might hy 
a mathematician, he might be a physicist, he might be skilled in som, 
phases of atomic energy, but he is only one man. 

Mr. Dovetass. I am not sure I understand. The MOS is the job 
classification. 

Mr. Miter. Yes, sir. 

Mr. Dovatass. The system used by the National Science Founda. 
tion is not an attempt to classify jobs. 

Mr. Miuirr. You talked about job classification a moment ago, and 
that is why I used the numbers. You said 412 represented something 
and 519 represented something. 

Mr, Doverass. Backgrounds in 481, microwave frequencies, and— 

Mr. Mitirr. Backgrounds? 

Mr. Doverass. Yes. You may have five or six different: back. 
grounds. You could taxe six things you have done and ranked them 
in order of proficiency. That is what we ask our scientists and engi- 
neers to do. 

On your other point, I think you have a good point. 

Mr. Mitixr. Don’t give me too much credit, because I am only one 
confused Member of Congress. 

Mr. Dovatass. No; but I like the idea, just thinking out loud with 
you for a minute, of perhaps proposing this census on a voluntary | 
basis, with as much—— 

Mr. Miuter. I wouldn’t want you to come here and tell us on 
minute we are confused because somebody tells us this and some 
body tells us that, and think that you might take an idea on this 
side of the table that we give you; that wouldn’t be fair. 

Let me go into something else. 

Mr. Wo tr. Will you yield for a statement? 

T have been a little confused. 

I think what he meant by “confusion” was the fact that we have 
had such conflicting opinions about our position in relation to Russia. 
I think that is what he spoke—— 

Mr. Doverass. It was certainly no reflection on the committee. 

Mr. Miter. He thinks Congressmen are confused people who— 

Mr. Futon. No; this side of the table is not “confused,” it is 
“bemused.” 

Mr. Mitirr. Now you were discussing the relation of medical | 
science. I have just put down here M.D.’s start lower. I think you 
said doctors generally start lower than people in the engineering pro- 
fession, is that correct ? 

Mr. Doverass. I used the analogy briefly to point out that pro 
fessions other than engineering and science as professions do not get 
the headlines out of college which point out that they are the highest 
paid people, the chosen young gentlemen, the prima donnas of the age. 

These men get out of college and po on starving for a number of 
years, completing their education, then go on to apprenticeship 
law firms or in medicine. You have to have some dedication to 90 
into those professions, and if you make money, the money Is no 
the original thing that you see when you enter those professions. 
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This was a small point in passing, but I just thought it was worth 


ing. 

The head asked me, are we improving our utilization of engi- 
neers, and I said that I thought this was true because the emphasis 
more and more in companies is on those things that a boy would be 
interested in from a professional viewpoint rather than from a salary 
viewpoint, and I hoped that this trend would continue. 

Mr. Mutter. Well now, my good friend Mr. Fulton’s University 
of Pittsburgh is going to graduate 150 engineers this year; is that 

tright 
Or uLton. I didn’t go to the University of Pittsburgh, but I 
ire it. 
ir Mutter. I know, but knowing that you come from Pittsburgh 
and are dedicated to it, I am trying to give Pittsburgh a plug. 

Mr. Futron. The witness went to Yale. I went to Cambridge. 

se this. 

Or Miter. Then the Sheffield Engineering School at Yale will 
uate, say, 150 engineers a year. 

Mr. Fuuron. All right. 

Mr. Mitier. Some of these men are bright, fine young people. 
These boys are going to run the spectrum between the fellow who went 
through high school with straight A’s, went into college, all of the 
honor societies, that sort of thing, and then down at the other end of 
the spectrum you are gong to the fellow who was dedicated, who 
wasn’t quite as bright, and he had to work like the devil, and he just 
slipped over the line and just qualified. Is that pretty safe to say, 
that that takes place not only in Sheffield but in Pittsburgh, with the 
University of California, at Stanford, and so on? 

Mr. Dove.ass. Yes, sir. 

Mr. Muter. How many of the people at the lower end of the 
spectrum, engineers, are going to have fat jobs offered to them when 
they get out of college ? 

Mr. Doverass. I don’t have a figure on that. I know that last 

ear 

Mr. Mitter. You should know. 

Mr. Dovenass. Well, no, I shouldn’t, believe me, because our job 
is not to go into the depths of research. 

Mr. Minter. But you have set yourself up as an authority, and this 
isa very simple question I am asking. 

Mr. Dove.ass. Well, sir, our right here is—— 

Mr. Mizer. Your authority is running a good employment agency, 
and applying modern techniques to the old employee agency where 
= used to go out and put on a board, “Wanted, Two Milkers, B.B.” 

hen in the depression they found you could sell jobs like anything 
else. For 4 years that was my job during the depression. 

I may say I happen to be a graduate engineer. I happen to have 
put m 4 years right after the war as an employment counselor with the 
then Veterans’ Administration, and during the depression I had a 
job where I went out and sold employment. 

Now isn’t it true, if you are going to take the M.D. getting out of 
college, before he takes his internship, sure, his salary is low, but after 
he passes his State board and starts practicing medicine, how many 
years does he, the average M.D., go before his curve passes the bright 
engineer? In other words, how many dollars? Your top here is 
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$20,000. I will accept your own figure that it is for a man who hy 
been out of school 7 years. How many doctors who are practicing, or 
let’s take: What is the average earning of the medical profession afty, 
7 years’ practice? 

Mr. Dove.ass. If you think that the National Science Foundation 
roster should be activated in the ways that I have suggested you 
would be able to get that answer very fast. ; 

Mr. Miuiuer. I was asking you. You are the man who is telling us 

Mr. Doverass. I can give you a very honest answer, sir, and tel} 
you if I had research figures like that, I might be at the Nationg! 
Science Foundation, but we are not in a position, sir, to do researc} 
of that type. 

Mr. Miter. What I am trying to do is to find out so I wont hp 
confused ati what you are telling me, because I am confused, whether 
you are in a position to discuss these things with me. 

The CHarrMan. Mr. Miller, may I suggest-—— 

Mr. Mituer. I will be just a minute. 

Isn’t it true—and this holds true pretty much in the case of 
lawyers—but isn’t it true in the case of medicine, in the case of law 
that we can put our finger on it because in these two professions, in 
every State in the Union, they are required to pass qualifying ex. 
aminations? They must pass this thing. They must then be rm. 
corded—dentists, lawyers, doctors, and in some States certain other 
professions. Professional standards vary in different States, and 


these people, then, whose profession or the entrance to the profession | 


is protected and limited by the medical schools who won’t let to 
many doctors in, and at the university of—I will use Stanford this 
time—at the University of Stanford Medical School, 200 people wer 
admitted to the freshman class this year. They are going to cut 
them down to about 100 four years from now when they graduate, 
so they have to artificially take this attrition and if a guy who isnt 
too bright gets in in a year when attrition has been pretty great, he 
can get through. The medical profession doesn’t want too many 
doctors, and the lawyers in California have set their standards » 
high Ebay don’t want too many lawyers, so they are assured of their 

ood jobs. 
. an, when you get down to engineers and scientists and give them 
some protection of that kind, let me suggest this: 

You are now, then, getting back into your own specific field. I 
would like you to tell me something about raiding scientific people. 

The Cuarrman. Mr. Miller, I frankly don’t know what your ques- 
tion is myself. 

TI was thinking this: 

You have got me completely confused. I will grant you that. But 
here is what I was thinking that is more important. We have two 


other witnesses here, both from the National Academy of Science— | 


Mr. Miter. Mr. Chairman, if I have taken up too much time, the 
easiest thing I can do is leave now. 

Excuse me. 

The Cuarrman. Well, will you answer Mr. Miller’s question? 

Mr. Miter. No, he doesn’t have to answer. 

Mr. Doverass. Mr. Chairman, the question of raiding is something 
I have no statistics on. 
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Once again, if the Foundation has this register, I think that the com- 
rative surveys that Mr. Miller seems to have suggested, these facts 
on raiding could be shown by an annual census which would indicate 
how many had left _ in the past year and their reasons for leaving. 

The CHarrMAN. Is that sufficient ? 

Mr. Mutter. Well, I would suggest that the gentleman might get. 
some of the hearings before the Hébert committee on this subject, and 
he would be interested in reading on defense organizations. 

The CHarrMANn. It is not a question of raiding but the question is 
developing a census of scientific manpower. __ 

Mr. fl Mr. Chairman, if you want to go into—— 

The CaarrMAN. Mr. Hébert has covered the question of raiding. 

Mr. Muer. It was covered in the matter of investigations into 
scientific manpower, and if you want to go into it, you will find one 
of the greatest evils in scientific manpower is raiding from one in- 
dustry toanother. 

I could tell you stories about that. 

The CuairMAN. If the commitee wants to go into the question of 
raiding, I have no objection at all. 

Mr. Hecuter. A very brief question. 

The CuarrMan. This witness has spoken of a survey that doesn’t. 
cost the Government a cent and that is bringing results. 

Last week we saw on the floor of the House the scientific manpower 
program of the National Science Foundation reduced from $5 million 


’ to some $3 million. At that time I spoke up on the floor and ques- 


tioned whether it was wise to make that reduction, but at least we are 
appropriating money to do the work which this agency, by private: 
enterprise, is able partially to perform. 

Mr. Hechler. 

Mr. Hecuter. I would like to compliment you, Mr. Douglass, on 
your testimony. 

On page 4 you mention that Congress established the register, but 
had not in it enough money to develop even a pittance worth of its. 

tential. 
mT wonder if you would supply to the committee a series of ques- 
tions that we could pose to the National Science Foundation—1, 2, 3, 
4, why aren’t you doing this?’ Why aren’t you setting up your reg- 
ister this wa ? And give them an opportunity to indicate, if they 
desire, how they are seeking to serve those objectives and to indicate 
the amount of money that they feel they would need in order to meet 
these objectives. I believe the members of this committee, the Con- 
gress, and the National Science Foundation, too, share your concern 
with meeting these objectives. 

I do not believe that lack of money has caused the National Science 
Foundation to fail to meet these objectives. However, this is a matter 


| of opinion, and I would gprs it if you could supply the com- 


mittee with a series of specific questions. 

Do you see what I am driving at? 

Mr. Dovetass. Yes, I do, sir. 

Iam afraid I am getting evasive. I hope you won’t think this, but 
I want to stick to my subject. 

I know a great deal about the use of the register for mobilization 
purposes. I know nothing about its use for research purposes. I 
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feel, however, as a layman, that there is considerable potential to jy, 
use for research and as a background for these hearings and gg 
bac und it seems the National Science Foundation has eight Points 
that it was set up to cover in the original law. 

It seems that their activities on all seven other points would) 
predicated on their knowledge of our technology from the use of thy 


>) a as a research source. It is a vital aspect of their operatig, 
Mr. Hecuter. We are running short of time, and I don’t Propo, 
to draw this out. 

But anyone could take your emcee A and with a little 
develop a series of questions to pose to the National Science Found. 
tion. All I am suggesting is that you help us to take a shorteut} 
developing those questions Voted which you would then supply i 
the committee. 

The Cuarrman. Mr. Moeller, do you have any questions? 

Mr. Moetier. No questions. 

But this witness is before a very receptive committee, eager to lis. 
ten to your suggestion and comments. 

The Cuareman. I think the witness understands. 

Mr. Futon. May I put on the record that the Republican gi 
unanimously welcomes the gentleman ? 

Mr. Doverass. If I may, I would just like to point out one thing 
Mr. Chairman: 

Some of the questions which I have been asked, which TI dont 


think I am competent to answer, I would be Gelighted to aid in =| 


way I could in finding those people who could direct, for instang 
Mr. Hechler’s suggestion of a list of questions. There are peopled 
viously who have known this register from the beginning—fin 
O’Brien, over at the Civil Service Commission; Leonard Carmichad 
himself. 

The Cuarrman. Well, if there are no further questions, Mr, Doug 
lass, we certainly thank you for coming here. 

We appreciate your appearance very much. 

Mr, Doverass. Thank you very much, sir. ! 

The Cratraan. Now we have two witnesses from the Nation 
Academy of Sciences. They have been here, and we are anxious 
hear them this morning. 

We have Dr. Trytten and Dr. Whaley, both from the Nationl 
Academy of Sciences. 

Do you gentlemen have a prepared statement ? 

Dr. Trytren. I have a prepared statement. 

Dr. Whaley has not had the opportunity to prepare one. 
However, mine was finished last night and not in time for duplic 
tion. | 

The Cuatrman. Well, if you will proceed, sir, with your prepare | 
statement, the committee would be happy to hear you. 


} 
| 
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STATEMENT OF DR. M. H. TRYTTEN, DIRECTOR, OFFICE OF 
SCIENTIFIC PERSONNEL, NATIONAL RESEARCH COUNCIL AND 
NATIONAL ACADEMY OF SCIENCES 


Dr. TRYTTEN. eM I preface what I have to say by a little descrip- 

tion of what the Office with which I am connected does, and I think 

this may help in defining the areas in which you may wish to ask 
tions. 

T The Office was set up in 1944 by the National Academy of Sciences, 

and it is our function to do those things we deem desirable in working 

toward an adequate supply of scientists and engineers in the country. 

The CuarrMAN. Are you in any way financed by the United States, 
the National Science Foundation ? 

Dr. TrrttEN. We do, as the Academy does generally, since it is 
the chief scientific adviser to the Federal Government, do things under 
contract with the Government when we are requested so to do. 

The basic budget is taken care of by the endowment fund of the 
Academy, so it is the specific functions for the Federal Government 
for which we are reimbursed. That includes the largest activity 
which we have in the Office, which is in connection with fellowships. 
We administer some 20 fellowship programs, some foreign, some do- 

estic. 

"We make the selections for the National Science Foundation fel- 
lowship program, and so on. 

We also maintain activities in the field of research, such as im- 

roving selection techniques. We have constant research going on 
in that area, and I think perhaps for you here and your interest, I 
might mention that we maintain also a complete file of persons who 
have attained the doctorate degree in the sciences as well as certain 
other disciplines, and this I think does constitute the only complete 
register of scientists of a given category in our country. 
e CuarrmMan. How far back does your file go, Doctor? 


Dr. Trytren, It goes back to 1936. We are at the moment being 


| requested by the Foundation to consider extending it back to perhaps 
the preceding 20 years or something like that. 


The Cuarrman. You have a complete file, then, since 1936 of every 


_ person who has graduated in the United States? 


Dr. Tryrren. At the doctorate level. 
The CuairMAN. With any degree of doctor or above? 


Dr. Trvrren. Yes. 

The Cuatrman. What about any technical degree, scientific degree 
below the level of doctor ? 

Dr. Tryrren. We do not maintain such a register, 

The Cxamman. Does anyone maintain it 


Dr. Tryrren. Not that I know of. 


I might say that the register is maintained by the cooperation of 


the graduate schools. 
When a person takes his doctorate degree, as a part of the final 


accounting with the office, he fills out a form which is prepared b 
us and which is sent to us directly by the dean of the graduate school, 


and these are coming in relatively promptly now, with a certain 
amount of information on each one, and we are using it for research 
purposes. 

41502—59 39 
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In connection with what Mr. Douglass said, you might be in 
in that we are going to carry out a survey. We have at least gyb. 
mitted requests for funds from two of the foundations, non-Goyerp. 
ment foundations, for support, where we intend to follow up aboy 
one-tenth of these people to find out exactly what happens to them 
in our society, how they are used, and where they go, and how they 
migrate, and that sort of thing. 

he Cuamrman. Does the National Science Foundation give you 
any funds to finance that particular work ? 

Dr. Tryrren. The Government has from the first provided the 
funds for the maintenance of this register and for some of the studies 
which we have carried out. 

The Cuatrman. How much do they give you for that? 

Dr. Trytren. This is a relatively small operation. It is relatively 
inexpensive. I would say the order of $10,000 per year, so that it js 
quite a modest cost. 

On the research that we will carry out, since we have so much of 
the information already, this, too, is modest, and is not costing the 
Government anything, but that total survey will cost us, I think, legs 
than $35,000. 

The point is, we have the material on which to work already in ow 
hands, which makes it a relatively inexpensive proposition. 

This and other types of studies on manpower are the sort of thing 
that we do. 

I might mention that we were the pioneers in the study of Russian 
scientific education, and this book [indicating] was the first one in the 
field and was developed in our office. 

The Cuamman. Well, tell me how does your manpower resou 
scientific manpower resources, how do they compare with the Russian 
resources ¢ 

Dr. Trytrren. Well, this is a very difficult question to answer, be- 
cause it involves this question of quality, which I think none of us can 
speak of very firmly. 

In the case of actual numbers, I think there is no question at all 
that the rate of production in Russia has for a long time, even way 
before World War II, been steadily ahead of us, that is, they ar 
graduating many more than we are. 

Besides that, the scientific education in the preparatory levels is also 


much more highly concentrated in the technical fields, and this means | 


that even at their technician level they have a higher content of scien- 
tific knowledge than is generally the case with their own technicians, 
so that it represents a rather central emphasis on this kindof on 
all of the way through as a requirement of the state, and I woul 


be inclined to think that this is going to continue and that probably 


we must expect that steadily they will be ahead of us in the produe- | 


tion of persons of this kind. 
_ As I said, the quality factor is the one unknown. 

Should I go ahead with my prepared statement ? 

The Cuarrman. Would do that; yes. 

Dr. Trytren. I should like to say, first, that I welcome the oppor- 
tunity to be here and to discuss generally problems of scientific and 
engineering manpower, and the educational problems related to them. 

t has been my privilege to be the Director of the Office of Scientific 
Personnel of the National Academy of Sciences since 1944, This 
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Office has from its beginning been deeply concerned with the problem 
of sharing an inadequate supply of manpower in these areas. 
It is on this experience that I should like to comment on the problem 


erally. 

I Sead like to emphasize first that the realization of the asset of 
gientific manpower as an asset is something new in our society. 

The role of scientific manpower as one of the na assets of our 
society was not apparent until World War II. In the twenties tech- 
nology rapidly began to move to the forefront in our industrial and 
other activities. The period of the thirties, which saw considerable 
acceleration of this movement, nevertheless did not focus attention 
on the manpower problem, largely because we were struggling with 
the depression at that time, which put the emphasis not on shortages 
but on job opportunities. 

It took World War II to dramatize the role of science and tech- 
nology in military matters, 

The phenomenal growth of our military power, starting almost 
from scratch in 1989 and 1940, as we prepared for World War II, 
and proceeding to 1945, by which time we had created the most 

werful machine militarily of all time, was then recognized as being 
a triumph of our research, development, and production potential in 
the technological fields, and it was this dramatic presentation that 
highlighted the importance of science and engineering in military 
matters and also focused attention on its importance as a factor in 
the national economy and national welfare. 

It was this lesson that was learned also throughout the world and 
has caused much of the motivation for the surge forward of technolo 
and the increased desire of technological competence not only in the 
Communist bloc, including Russia and China, but in many other 
countries of the world. 

It is for this reason that only in the last 10 or 12 years have we 
tried to analyze the problem of scientific and technical manpower and 
to introduce the concept of measurement into our attempts to equate 
supply and demand. 

It is not a simple problem. This is due on the one hand to the fact 
that education in our country is a very heterogeneous affair. Our 
secondary schools and our higher educational institutions are of many 
types and many kinds of organizations and support. To a great ex- 


- tent each enjoys a great degree of autonomy. Consequently, standard- 


ization, which is essential to statistical analysis, does not exist to a very 
high degree. This is particularly true in trying to determine the 
number of scientists in our society. 

The amount, kind, and quality of preparation that goes into the 
science graduates in our higher educational institutions varies from 


| a relatively minor emphasis to a high degee of specialization. 


_For this reason many who graduate with a degree apparently iden- 
tified with major interest in the sciences, may not properly be called 
scientists, nor do they for the most part enter the field as a profes- 
sional activity. 

While the same thing does not exist so much in the field of engi-. 
leering, there is a variation in this field. Only at the doctorate level 
in the sciences is there a degree of uniformity. Simply because of the 
variety of practices in employee categories in industry and amon 
other users of scientific hd engineering personnel, it is very difficult 
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to come up with solid meaningful statistics on the number of qualifig] 
persons in these several categories. 

Many employers use the term “engineer,” for example, rathe 
loosely, so that persons employed under the title of “engineer” are yo, 
necessarily qualified to the level that one usually associates with , 
person holding a standard engineering degree from an accredited jp. 
stitution, and might just interpolate here, Mr. Chairman, that ing 
document put out by the National Science Foundation in 1955, it js 
there shown that about 47 percent of those who are labeled engineer 
in industry have less than a 4-year college degree. 

This highlights what I am saying here. 

In our society we generally tend to assume that the market is pg. 
atively free so that the price of any commodity is an indication of 
demand. Even this is not the case among the scientists and engi. 
neers. The salary structure for persons in these categories is generally 
imbedded in other salary frameworks and reflects a number of othe 
restraints, such that salaries have in my estimation generally bee 
considerably below an appropriate evaluation of the contributions of 
this type of specialist in our society. 

In the Government, in universities, and to a lesser extent in indus. 
try, salaries are strongly affected by the salary structure as a whok 
in the organization. ; 

Furthermore, the salary structures existing are influenced heavily 
by past tradition and practice. 

One striking example is the salary scale for academic instruction, 

A recent report by the American Society for Engineering Educa 
tion gives salary data for engineering faculties, showing that th 
average for even a professor of full rank is less than $10,000 per year 
on the average, as I indicated, and an assistant professor, scarcely ove 
$6,000 per year. 

Partly this reflects the salary histories of the past and partly th 
interaction of salary structures in all academic departments; partly 
it reflects the financial squeeze on higher education institutions, 

The net effect is a concern expressed by engineering deans with 
the quality they can attract in today’s market, and a Sasi downwanl 
trend in the average preparation of new hired faculty personnel. 

This same report stated that engineering faculties in 1957 wer 
short by 14 percent in being adequately staffed. 

Salary information therefore does not yield any ready measure of 
the relationship between supply and demand. 

Finally, there is no area in which the quality and competence of the | 
individual is more important than it is in these categories. It has bee | 
said often, for example, that one competent scientist contributes mud 
more than several not quite so competent individuals. 

This is due to the fact that in these areas personal initiative ani ! 
creative and intellectual competence are unusually important, becau 
so much of the work requires insight and persistent imaginative amt | 

sis. 
Nevertheless, in spite of these limitations, it seems this need no 
trouble us so much because the broad facts of the circumstances it | 
lating to our progress in these areas and the increasing tempo of Oil | 
scientific activities as well as the new areas of concern that are opel 
ing before us continuously, each of which requires the attention 


| 
| 
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gience and technology, clearly indicate that our needs will continue 


Ww. 
yA needs only to look at the rising tide of scientific work in our 
society over the past several years. , 
Looking, for example, at the Federal appropriations alone over the 
ast 20 years, one notes that Federal funds appropriated for research 
and development in 1940 were of the order of $100 million or less. At 
the present time appropriations are approaching the $5 billion mark, 


is| approximately a factor of 50 to 1. 


This first figure I take from the National Science Foundation Re- 
port 5724, that the latter from a speech given by Dr. James Killian 
in New York last week as the symposium on basic research. 

At that same symposium, Dr. Wilson, former chairman of the board 
of Standard Oil of Indiana, estimated the total effort in research 
and development at $10 million. 

These figures are inaccurate, since they require a precise definition 
of what is included in research and development. 

On the other hand, looking at the rate of production of scientists 
and engineers in our society in the academic institutions, one finds that 
the rate of graduation of engineers is not much over twice what it 
was in 1940, and the production of scientists to the graduate degree 
isonly two and a half times what it was in 1940, 

As a matter of fact, the production of scientists to the doctorate 
level over the past several years has not increased at all. 

Our office maintains a record of the names and institutions from 
which the doctorate was granted, together with additional informa- 
tion on all persons who achieve a doctorate in the several disciplines. 

I have before me a compilation of doctoral degrees granted in the 

hysical sciences by our universities over the past 9 years. It is nota- 

le that the average for the 8 years beginning in 1951 and including 
1958 is approximately 2,500, and the widest deviation from this aver- 
age is about 3 percent. 

In other words, in the 8 years beginning in 1951 and including 1958, 
the training of persons to the doctorate in the physical sciences has 
been on a plateau. Prior to that time and beginning as far back as 
1880, the increase was roughly of the order of 7 percent per year. 

Why this plateau exists we are not certain, but we do think it con- 
stitutes an arresting fact and one of considerable concern. 

The same thing 1s true in the biological sciences where, from 1951 
to 1958, inclusive, there is also something of a plateau. For the years 
1953-58, a 6-year period, the average has been approximately 1,600 
per year, with simply a very small variation over the 6-year period. 

ere too there is something of a plateau. Graduate school en- 
rollments may be on the increase, whisk may interject a more hopeful 
aspect. Unfortunately, the statistics in this matter are not recurring. 
[he Office of Scientific Personnel conducted a survey in April 1958 
which showed graduate student enrollment in the sciences at that 
time of about 70,000, in the basic and applied natural sciences. Of 
this number, however, 6,600 were not citizens, or roughly 10 percent. 

The National Science Foundation survey in 1954 found at that time 
approximately 60,000 graduate students, of which about 4,300 were 
noncitizens, 

Thus, there is evidence of a small increase, but one would not call it 
substantial. 
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There is in my estimation a rising divergence between the incregg 
in research and our rate of training. Not only has there been q gy. 
stantial rise in the amount of funds available and appropriated for 
research by the Federal Government, and a similar increase in indyg. 
try, but I believe it is also apparent that whole new areas of researe) 
and development are opening which will require increased emphasis 
in the future. 

Space research of course is an obvious example in most recep 


times. The rise of interest and significance of oceanography research | 
has recently been highlighted. Other areas which will come jnty | 


prominence in the future relating to natural resources, weather 
water resources, Arctic resources, and particularly exploration of the 
properties of new materials. 

The matter will not be simplified by the fact that we must ro 


also an increase in the complexity of problems which face our civiliga. | 
tion, which are not primarily scientific or technological but relate | 


rather to the fields of human organization, human institutions, human 
behavior. 

The effect of this is that we cannot expect to have first claim o 
competence. It would be difficult to state from the standpoint of th 
welfare of our society which of these areas is the most important in the 
long run for our well-being. 

The answer is we must have concern for the effectiveness of ou 
educational process in many areas of the curriculum. 

In meeting this complexity of problems, I should like to note a few 
areas which I think require concern. 

The first relates to the acquisition of information, solid information 
concerning our manpower resources and the utilization of these re 
sources. 

It was my privilege to serve on the task force which prepared this 
documents: “A Program for National Information on Scientifie and 
Technical Personnel,” which I think was referred to by the National 
Science Foundation. 

I was told yesterday the Budget Bureau has now given them major 


responsibility for carrying out the recommendations of this task fore. | 


I have pointed out already this is not a simple matter and wll te 


quire substantial effort to reduce the present confusion to some degree | 


of order. 


I believe representatives of the National Science Foundation have | 


indicated some of the steps which they are taking. I am firmly con- 
vinced that these recommendations are of fundamental importance 


and that adequate resources should be made available for a vigorous | 


program of statistical information. 
The second relates to the support of graduate education in the 
sciences and engineering. 


I should like to point out, traditionally in our society, graduate ’ 


education is very seldom financed for the individual in the same wiy 
undergraduate education is supported. 

Graduate students in these fields traditionally come from middle 
class families who seldom have resources to finance education beyond 
the bachelor’s level. 

Furthermore, by tradition, this is not the customary pattern, Prior 
to World War IT in many of these fields the normal patern of suppor 
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was a teaching assistantship from the university where the individual 
in effect paid for his education by serving as undergraduate teacher. 

Consequently, the rate of production of persons to doctorate related 
tothe number of teaching available. 

While there may have been a rationality to this when academic 
institutions absorbed a high percentage of the graduate doctorates, 
the situation has changed in that industry is now absorbing three- 
narters of these graduates. 

The requirements have gotten far out of line with the available 
support pattern in our country which was characteristic before the war 
and which arose from academic sources. 

To some extent, this gap is being filled by research grants and aid 
in fellowships such as those of the National Science Foundation. 

However, I think there is a real question as to whether the level of 
support is adequate to our gees needs. 

I might comment that the Science Foundation program this spring 
in the regular predoctoral program allowed for only something over 
500 fellowships, the predoctoral level in this population of something 
over 70,000 students, a ems small percentage. 

If monetary reward for work in these fields were higher, more indi- 
viduals might enter these fields, prepared to pay their own way, but 
it seems unlikely one can count on much self-financed graduate study 
for years to come. 

Consequently, there must be increased support of graduate study. 

I might point to one practical situation here which seems to war- 
rant investigation. There is now in existence in our country a rela- 
tively large number of research agencies under the Government or 
supported by the Government. Many of these agencies employ young 
scientists with varying amounts of training beyond the bachelor’s 
level. Many of these young developing scientists earnestly desire to 
continue their graduate education and to advance their competence. 

More liberal provisions for the support of graduate study in these 
several installations would increase the number of persons trained to 
the third degree level and at the same time increase the overall com- 
petence of these installations. 

One of the critical problems connected with this matter of highly 
trained manpower is the question of adequately trained faculties in 
our higher educational institutions. This is partly a salary matter in 
which the role of the Federal Government is to me not entirely clear. 
However, I might point out that this is not solely a matter of salary. 
One of the main attractions for scientists in the academic world is 
the opportunity and the facilities for carrying out independent in- 
vestigations. This relates directly to another important problem in 
our society, the increase of emphasis on basic research. 

The scientific community is, I believe, in fairly substantial agree- 
ment that we have allowed the emphasis on basic research to diminish 
inthe rapid development of applied and programmatic research. This 
is making inroads on the time of academic scientists in many ways. 
Many steps which could be taken to stimulate basic research would, 
I believe, pay off not only in the enhancement of our activities in the 
field of fundamental inquiry, but would also reflect on the attractive- 
ness of the academic community and in the long run strengthen our 
academic faculties. It would also provide more opportunities for 
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training young men as apprentices to the distinguished scientsts with 
whom they might work. 

There can, however, be no great change in the rate of com 
of our total scientific complement until the preparatory education lead. 
ing to scientific training is strengthened. This focuses on the prim 
and secondary schools. This point of view is shared, I believe, by the 

eat majority of the scientific community. This led to the convigign 

y the National Academy of Sciences of an Advisory Board on Educa. 
tion which has been in existence for several years. 

This is why I have with me Dr. Randall Whaley, Director of this 
Board. Much of its activity has been concerned with science at the 
precollege level. I would like Dr. Whaley to explain some of the 
experiences and problems they have had, and some of the questions 
which need solution in this field of education. 

May I again express my appreciation for the opportunity to be here 
Mr. Chairman. 


The Cuatrman. Thank you, Doctor, for a very learned statement 


which you have given us. Suppose we hear from Dr. Whaley and 
then we can ask questions of both witnesses. 
Doctor, if you will proceed with your statement. 


STATEMENT OF DR. RANDALL M. WHALEY, DIRECTOR, ADVISORY 
COMMITTEE ON EDUCATION, NATIONAL ACADEMY OF SCIENCES 


Dr. Wuatey. Thank you, Mr. Chairman. 

First of all, as expressed by Dr. Trytten, I feel privileged to be 
here with you this morning. I feel it is a responsibility as well asa 

rivilege for those of us living in a free society such as we have her 
in this country to bring into the open questions we believe are central, 
to bring them out for careful discussion and analysis, sifting, and to 
seek proper steps to be taken in correcting problems that may now 
exist. 

I apologize furthermore for not having a written statement. It was 
impossible for me to prepare one. I was out of town returning only 
last night from San Francisco in order to be with you this morning. 
However, I would like permission to prepare such a statement later 
and have it presented to you, if I may, for the record. In the mean- 
time—that is if you would so desire. 


In the meantime I would like to take just a few minutes to mention | 
a few of the critical points which have come to our attention as we | 


have been working over the past 2 years at the National Academy of : 


Sciences on questions and problems of education in this country. | 
cannot help but think as I start my remarks that we are concerned 
with activities which deal with the preparation of scientists and engi- 
neers and if we do not solve some of these problems we will have to 
few of them to list in our registers and rosters, to meet the other needs 
of industry, government, and society in general. 

As Dr. Trytten mentioned, the hivoory Board on Education was 
created at the Academy about 3 years ago as an evidence of the i 
nition of the leading scientists in this country as represented in 
National Academy of Sciences that they had a very deep continuing 
responsibility for helping to improve education in this country. 
Throughout the past 2 years or so we have endeavored to find the 
proper role that such a Board might play in developing awareness of 
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the scientific community as to the proper role in which we would help 
revitalize education. We have therefore explored several areas. 

We have been concerned with the roblems of teachers, how can we 
better prepare teachers for the cha lenging jobs that they will face 
in the classrooms? How can we use films, television, other sensory 
aids to learning most properly? How can we help encourage citi- 
gens, civic leaders in communities, to face up to their responsibilities 
in these matters ? 

So we have been engaged in a great variety of activities and rather 
than give you a historical account here of what has gone on and what 
we see for the future, I would like to make three points to be brief, 
three points that we feel are really central. The making of them 

rhaps will help clarify some of the problems and help us then 
after such clarification, I would hope, seek some ways of finding 
solutions. ‘These three points are the following: In the United States 
with our diverse systems of education, some 60,000 or 70,000 school 
districts altogether, now 50 different State systems, necessarily and 
fortunately the local community sets aims for education, sets goal 
educational goals. I do not believe communities realize this. Part o 
our problems that we now talk about in education result from a lack 
of recognition at the local level of the fact that in expressing wishes 
to be filled by the schools they are in fact establishing aims and goals 
for those schools and these aims and goals are frequently contradictory 
in character. 

I sometimes feel we produce not a schizophrenic school system but 
a polyschizophrenic one, if you could coin such a phrase, where we 
are trying to do in our schools too many things at the same time not 
all of which are compatible. 

So we have worked and we will continue to work upon request and 
hope that others will work in this direction to help develop in com- 
munities across the country a greater sense of responsibility and un- 
derstanding that they are setting the aims for their schools. To be 
sure, at the national level one can call attention to goals, and this 
is extremely important, but ultimately the decisions are made locally 
in terms of what the schools there are asked to accomplish. 

In the southern California area we created the Southern California 
Industry Council which for the past 2 years has been working with 
school administrators and industrial directors. Subsequently we were 
asked to go into Minnesota and we helped there pull together what is 
now called an industry education board, for comparable objectives 
for the entire State. 

It would be very good indeed if other areas, regions, and States 
would establish long-range council or board activities where civic or 
industrial leaders would meet regularly with school administrators 
and try establish these aims. 

Enough for that. It is a big problem but I want to proceed to my 
second point which is this: For too long we have in the United States 
in our opinion had not only a separation of what we call higher educa- 
tion from what we call lower education, that is a separation of the 
colleges and universities from the elementary and secondary schools; 
not only has this separation existed but more importantly and more 
disastrously really, until recent times the faculties of our high edu- 


cational institutions have not realibed that they have a responsibility 
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for helping to improve, for hel ing to keep current, keep up to q 
the content of education in the lower schools, the secon ary and 
elementary schools. 

We have to work, I believe, with a great unity of purpose at all 
levels of education. We have to promote some kind of feeling of pry 
fessional kinship among the faculty members in our colleges agg 
universities and those teachers in our elementary and secon 
schools. Now it is easy to say this but it is something else to impk 
ment it, to make effective programs continue over a relatively } 
period that would establish this kind of close working relationship 
I will mention only three activities along these lines. 

One of them, the first one, is being heavily financed by the Feder 
Government through the National Mehenne Foundation and that yp. 
lates to the improvement of the curriculum, in the schools. Here ¢g. 
lege faculty members from various departments are working closely 
with teachers, educators to reshape the content of the curriculum jy! 
the sciences, and now speaking exclusively of the sciences although 
this should extend into other fields. 

You are all acquainted with the program of the Massachusetts Ingti- 
tute of Technology under the physical sciences study committee when 
a new secondary course in physics is being developed. This isa la 
program involving many university and industrial scientists and 
teachers from the secondary schools. In a comparable fashion under. 
way at Yale University a frontal attack is made on the problems of th 
teaching of mathematics. There with the National Science Found 
tion support a number of univeristy mathematicians and teacher 
from the schools are rewriting materials in mathematics education 
the junior high and secondary level and soon they will begin working 
at the elementary level. 

This is exceedingly important, this development of the concept that 
you cannot isolate one course and say we will improve that and anto 
matically therefore we will improve education in the sciences. We 
feel very confidently that this has to go clear down into the elementary 
grades. 

Comparable programs are getting underway in biology, that start. 
ing this summer at the University of Colorado with National Sciene 
Foundation support and other gross will proceed in other sciences, 
chemistry, for example, in the near future. Now this ought to be e- 
panded much beyond what it now is in order to bring into dos | 
working relations on projects university men who are close to the| 
frontier of science, who see not only what has been done in recent 
years, who know that, who see what is going on now in the labor 
tories, but who can look a little bit more confidently to the immediate 
future than can people in the secondary schools who do not have ths | 
research responsibility or experience. It is important that this bend | 
just a crash approach but one that in some way can be established # 
a continuing operation. | 

Another item whereby university faculty members are workitg 
more closely with the secondary and elementary teachers is in the am 
of preparation of teachers. We were very gratified last June to e 
ticipate in a nationwide conference on the education of teachers, For 
the first time in history the NEA division, most influential with ® 
spect to the preparation of teachers, had its annual conference 0 
sponsored by academic societies. That was the annual meeting d 
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the National Commission on Teacher Education and Professional 
Standards, an NEA division. The cosponsoring agencies were the Na- 
tional Academy of Sciences, the American Association for the Ad- 
yancement of Science, and the American Council of Learned Societies, 
gy both sciences and liberal arts were represented. There were other 
cooperating and cosponsoring groups but I cite only to illustrate that 
here for the first time on such a scale academic members from the 
universities were sitting down in the spirit of good will not to find 
fault with one another but to try to find a common basis of under- 
sanding and to try to chart a future course which would improve 
teaching in the schools. This will continue. 

Next month in Kansas the second of this series of three conferences 
will be held with the same cosponsoring groups. In 1960 the annual 
conference will be held in California. 

Well, this has to be continued, extended, on every campus through- 
out the country that trains teachers in every State. e are very 

timistic that this can be done. 

Now I want to come to what I feel is the most important and the 
most neglected area in which university scientists and experimen- 
talists can and must make major contributions and this is in the 
area of educational research, or to put in generally, the area of re- 
search on the processes that relate to the communication of the 
knowledge of subject matter. We have had educational research 
in this country but as former Secretar Folsom of the Department 
of Health, Education, and Welfare said in an article recently in the 
Saturday Review, out of a total educational bill of about $19 billion 
a year, less than one-tenth of 1 percent is devoted to research on how 
todo a better job in education. 

Well, this is rather startling. I cannot think of any business or 
industry that would even think of or even hope of staying in busi- 
ness or continuing to compete without devoting a greater share of 
its total income or total expenditures to research and development, 
and I use the words “research and development” deliberately because 
it is important that not only fundamental studies be done but that 
they be applied into the classroom that they somehow find their way 
into the educational stream. 

We have been working on this question and as I said a moment ago, 
I believe personally and my colleagues believe that this is perhaps 
the most fundamentally important and neglected area in the field 
of education in the United States and it is something that we can 
correct. 

We are trying to persuade experimental psychologists and other 
scientists in the universities to look to educational research, research 
on these processes of communication and learning and motivation, as 


| professionally challenging rewarding opportunities for them to not 


only do good for themselves prifeemonalty but to contribute to the 
cause of education at all levels. We have held two conferences. I 
have reports here of the two held last year and we are planning 
another study in the very near future at which time we want to 
bring together scientists, engineers, psychologists, anthropologists, 
teachers, educators, anyone that can make a contribution out of his 
background and experience and knowledge and education to the broad 
uestions of how can we more effectively do the job in the schools. 
nless we have more fundamental information of this nature, many 
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of us feel we will not be able because we have not the knowledge ty 
spend wisely sums of money on films, television, new buildings, ney 
textbooks, new curriculums, new ways of using teachers, and so forth, 
No industry, no scientifically based organization, would attempt ty 
build before making a study. 

We feel we need a much broader, a much more sound, foundatioy 
based upon experimentation as we move ahead in these critical tim 
as we move ahead to meet the buraponing enrollments that Dr. 
Trytten mentioned and that we all are aware of. 

The Cuairman. Now, Doctor, you are about through with your 
statement ? 

Dr. Watery. Yes. 

The Cuarrman. I wanted to ask you a question, but go ahead and 
finish. 

Dr. Wuatey. Do you want to ask your question now? 

The Cuarrman. No, go ahead and finish. 


Dr. Wuatey. One more point on this, and then I will close. Ag. | 


cepting one would hope that it is important for us to learn how bet- 
ter to do this job of education, one would hope that more substantial 
funds would be made available. This is an area in which we think 
the Federal Government could make significant contributions, find- 
ing how better to do the job of education. 

I have mentioned first of all the responsibility in the community, 
and secondly, the responsibility as we see it of those in the univers. 
ties to contribute to education broadly. 

The third point is we should not be afraid of change. We should 
not try to make a “golden calf” of tradition and worship it and 
therefore be afraid of making major changes in our educational 
structure. I feel that we have to go clear down to the first grade, 
It is not enough, as I mentioned earlier, to redo one course, one lab- 
oratory, one building. We have to start in the first grade. We 
have to begin to think in terms of developing the young minds of 
our children at the first time they enter formal education. We have 
to make education in the elementary schools not only flexible to meet 
the needs of these varying-ability students, but we have to in some 
way challenge them all of the way up through the grades. If we do 


not, we will have lost much of the potential intellectual resource we 
have in our young people. | 
This intellectual resource is unique among resources. It isa 
source which can be created. We talk about conservation of natunl 
resources. Here is a unique resource. It can be created. We can | 
build, we can develop this intellectual power which is extremely im- 
portant, but we cannot do it if we defer until the junior high a | 
senior high school level and try to do something about it at that level | 
We continually underestimate the capacity of young people to grap | 
concepts, to be inventive, to have imagination. It is a delight for 
those men that I know who are working with first, second, third, | 
fourth, fifth, and sixth graders for them to see how quickly they can 
understand concepts in mathematics and science. It seems they ar 
ready for it. Their minds are acutely interested in such questions 
more so than some of the other concepts which they have to acc 
on faith, that require more mature judgment. They are not ready 
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for some of these other things that relate to social relationships where- 
as science, the world arounc them they see. They do not understand 
the past nor do they understand that there is a future. They are liv- 

in the present and in their immediate environment. For this 
reason we advocate strengthening of science and mathematics clear 
down to the elementary grades, not only to give us a better base 
ypon which to build scientific courses later and out of which to have 
an adequate number of scientists and engineers due so all of our 
citizens Will have from the early days a growing awareness of the 
importance of science and engineering in our culture, not that they 
will be materialistic, not that they will become technicians all of 
them, but that they will all feel that this is indeed a part of our 
rapidly changing society and furthermore materials of this nature 
are really appropriate for study in these early years. 

Well, I will not take time to detail other changes that we have to 
be ready to accept if research indicates they are called for, changes 
in our schools, complete changes in the content of curriculum, as I 
mentioned earlier not one course but the whole sequence of courses, 
complete changes in the way we use our teachers. This may shake 
up where feasible the organization of elementary junior high and 
secondary education, but I think if experimentation should indicate, 
we ought to be ready, willing and happy to make these changes. 

The Cuarrman. Now let me ask you this. You have made a fine 
statement there. We go back to the purposes of the hearing, which 
is manpower. Is that not the fundamental thing? Take, for in- 
stance, your teaching, your training of students, is it not predicated 
on the needs of a nation, we will say, or of society and does it not 
then go back to what the needs of society are? Therefore it seemed 
to me that a census for scientists is fundamentally essential because 
you do not want to train people for things society does not need nor 
do you want to educate youss peee™ or influence young people to go 
into a career that is cast off by society at a later date. Is that not 

Dr. Wuatey. It is a very good question, sir, that you have 
asked because it points up the problems educators face. They are 
educating young people for the needs of tomorrow, the needs that 
we cannot now clearly predict. When you start a student in the first 
grade he will come out at the end of his educational experience 12, 
16, or 20 years later, and I do not think anyone would have much 
confidence in a prediction today of what the needs 20 years, 16 years, 
or 12 years from now might be so educators, educational systems 
must prepare our young people to fill whatever needs at the time they 
come out of the educational system are in existence. This is a tre- 
mendous responsibility because if you change a system or change a 
procedure, change a force or change emphasis in a school based upon 
the want ads in the New York Times or based upon a current estimate 
of the needs for engineers next year, you are in trouble because if you 
do that, the following year the needs may go down so you will curtail 
your interest or perhaps emphasis on technical education, scientific 
education: We are convinced that the only way to meet the unpre- 
dicted needs of the future, underpredicted in detail, the only way is 
to provide as sound and broad and significant a foundation in sciences 
and the arts, and the liberal arts, as possible, leaving some of the 
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detailed technical training for industry later on to fill in for thejp 
specific needs. 

Why is it that in the last war, World War II, some b 
trained scientists were found to be far more flexible than 
specialists who had been trained to meet a certain need at the tims 
they came through school? The scientific training gave these me 
the capacity to move quickly and productively has one field to 
another. This can be done, but I do not believe we can base what 
goes on in the elementary and the secondary schools in too detailed 
a fashion upon needs that are evident today. 

We can see trends. We know clearly from the estimates of the 
National Science Foundation, the Bureau of the Census and the By. 
reau of Labor Statistics that a greater fraction of our people 10 years 
from now are going to have to be engaged in technical and scientific 
work. This means we have to have a higher quality of education 
for all of our youngsters to raise the level of all of them so that 
greater percentage of them would be competent and capable of enter. 
oe careers, so it has relevance to manpower. 

he Cuatmrman. We certainly want to thank you, Doctor. Was 
there anything more that you wanted to add to your statement? 

Dr. Wuatey. Well, this was my last point, that we must be ready 
and willing to accept changes in our school system as indicated by 
research, whether it involves radically new ways of using films, tele. 
vision, teaching machines, technical devices, better utilization of 
teachers, so that the teachers will have more time for individual 
students and not go through so many of the routine operations that 
detract from their professional performance of their duties. 

The Cuatrman. I think we got that point. 


Dr. Hechler. 
Mr. Hecuter. I would just like to say, Mr. Chairman, that the 


committee appreciates the statements of Dr. Trytten and Dr. Whaley 
and I would be interested too in the additional material that you 
said you would be able to prepare and submit to the committee. 

The CuatrmMan. They are very scholarly statements and we really 
appreciate them very much. I am going to look them over carefully 
later on. 

Mr. Moeutrr. May I ask one brief question ? 

The Cuatrman. Mr. Moeller. 

Mr. Mortier. Doctor, would you conclude then on the basis of 
your recommendations here that possibly we will need to be spending 
more time, not in terms of years but maybe a longer school year or 
something, spending more time in this business of education? Do 
you feel that that will be a necessity to bring this about? 

Dr. Wuatey. In other words, should we lengthen out our span 
of education before a student, before an individual leaves his formal 
education and enters employment? 

Mr. Moettrr. No, I would say instead of 12 years as now, go to 
school 11 months out of the year instead of what we are doing now. 

Dr. Watery. I would not predict what more detailed studies 
would indicate. This could be a possibility. There are problems 
involved in that. 
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One problem is that of the teacher. The teacher must have time 
p recreate, regenerate, and become current. If the teacher teaches 
ij months out of the year, I do not think for that one individual 1 
nonth—after all, you need some relaxation away from the job. This 
yould be one serious problem. 

The Cuarrman. Thank you very much, Dr. Whaley and Dr. Tryt- 
tn. We appreciate very much your fine statements. 

If there is no further business the committee will stand recessed 
util Monday morning. 

(Whereupon, at 12:10 p.m., the committee was recessed, to re- 
convene at 10 a.m., Monday, May 25, 1959.) 
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House or RepresENTATIVES, 
CoMMITTEE ON SCIENCE AND ASTRONAUTICS, 
Washington, D.C., Tuesday, May 26, 1959. 


The committee met, pursuant to recess, at 10 a.m., Hon. Overton 
Brooks, chairman of the committee, presiding. 

The Cuarrman. The committee will please come to order. 

This morning we have as our first witness Rear Adm. Charles F. 
Horne, U.S. Navy, retired; vice president and division manager, 
Convair, from Pomona, Calif.; president of the Southern California 
Industry-Education Council. He is our last witness on scientific 
manpower and education, and the admiral is here at the suggestion 
of Mr. Sisk. 

Admiral, we are happy to have your statement this morning and 
happy that you were already here so that you did not have to make a 
special trip for this meeting. You were able to take care of our 
needs at the same time you were here on other business. 

Do you havea prepared statement, Admiral ? 

Admiral Horne. Yes, Mr. Chairman, I do, and I have a copy before 
me. I believe you have a copy before you. 

The Cuamman. Yes, I see the copy now. All right, Admiral, if 
you will then take up your statement there we will be glad to hear 
from you. 


STATEMENT OF REAR ADM. CHARLES F. HORNE, U.S. NAVY, RE- 
TIRED; VICE PRESIDENT AND DIVISION MANAGER, CONVAIR, 
POMONA, CALIF., AND CHAIRMAN, SOUTHERN CALIFORNIA IN- 
DUSTRY-EDUCATION COUNCIL 


Admiral Horne. Well, thank you, Mr. Chairman. 

With your permission I would like to brief some of what is in this 
statement here and then I have also a few observations and sug- 
gestions which may be of interest to you gentlemen and after that 
if ba have some questions I would like to try to answer them. 

he CuarrmMan. Fine. 
Admiral Horne. I am appearing today primarily in my role as the 
resident of the Southern California Industry-Education Council. 
his council was formed a couple of years ago at the strong encourage- 
ment of the National Academy of Sciences, the National Science 
Foundation, and the President’s Commission on Manpower. We 
met at Lake Arrowhead, about an equa! number of industry repre- 
sentatives and educators from southern California, to determine 
what was the most useful thing we could do to help educate the 
youngsters of this country and particularly to address ourselves to 
621 
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the serious problem of the shortage of scientific, engineering, tech. 
nological manpower. 

Of course our first question was, Is there a shortage. We satisfigl 
ourselves that there is. I know there are many different ideas op 
this subject. I know that some people have felt that a better utiliza. 
tion of the scientific manpower we have would be very appropriate 
Naturally we all agree with this, but I want to assure you, gent emen, 
that to the best of my knowledge and ability, industry these days jg 
— every possible utilization of the scientific manpower they 

ave, 

I am very familiar with the things that industry is doing and that 
Government is doing with scientific manpower and I can assure yoy 
that in my judgment industry and Government alike are making the 
best possible attempts that management knows how to make of the 
maximum use of the engineers and scientists and technicians that we 
have today. 

Now we just do not have enough. There are not enough to go 
around. When I say this I must, of course, qualify it by this state. 
ment: It is perfectly possible today to hire a gentleman who calls 
himself a scientist, and engineer, or a technician, but I would say 
that he is self-styled and one of the problems that we have is that 
there are many estimable gentlemen who call themselves scientists, 
engineers, etc., but who when faced with problems show that they 
really are not what they call themselves. 

So quality is one of the most important factors that we need. We 
need additional numbers of very high quality scientists, engineers 
and technicians. We do not need people who wishfully think that 
they are scientists, engineers, and technicians, and whom we are bet, 
ter off without than with. Naturally there are some of those in every 
profession and I think this is one of the problems that has obscured 
or clouded some of the basic issues. 

Now the Southern California Industry-Education Council, there. 
fore, was formed with a reai sense of effort to do something which 


would be direct, simple, and useful as far as the children were con- | 


cerned. We have felt, and our efforts I think have demonstrated, | 


that we are on the right track, that the real key to the shortage of 


scientists, engineers, technicians, lies in motivating these youngsters — 


in the early stages of their careers, much earlier than many people 
in the past have thought. 


For example, we find that attempts to motivate or encourage young: | 
sters at the senior high school level is just too late. If we startat 


the 6th grade, the 7th grade, and push through the 7th, 8th, 9th, 10th, | 


then we find at this impressionable age, if the youngster can be given 
the opportunity to become motivated and can be seriously motivated 
with a desire to take the fine courses which are available to him, we 
find he wants to learn and the big thing today is to make the youngster 
learn the things he wants to be taught if only he can be self-motivated. 

So one of our big efforts therefore, our main purpose, is this motive 
tion of youngsters. Well, how do you motivate youngsters? I know 
Se byrne have wanted to know this for years. I know all of us would 
ike to know the secret of how you motivate youngsters, but we have 
found considerable success at a multiple-barreled program. 
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| we strongly encourage, promote, and assist in science 
compete thet handiwork of their 
own hands and brains and win prizes for their intelligence and handi- 
work in science, mathematics, and the like. We put together teams 
of engineers and scientists, good ones, and we send them to a school 
and we give a lecture demonstration to the youngsters in that school 
complete with equipment; and with the lecturer who is a known 
sientist and engineer before them, and a collection of apparatus 
where they can see something happen, as well as be told about it, 
these youngsters get terrifically enthused and terrifically interested. 
We find out that when we do this in coordination with the schools and 
at a time appropriate to the school curricula, the youngsters are 


strongly motivated and the motivation lasts, and then we go back 
and do it again and again. eis 

We also concentrate on the motivation and encouragement of 
teachers. Now we have all heard about teachers’ salaries and in many 

rts of the earmyang teachers’ salaries are not as great as they should 
fx but you cannot buy teachers any more than yon can buy anybody 
else in this world. I am dedicated to the proposition that no man 
can be bought, no man that I wish to call a friend in any case, and 
I do not believe that you can buy teachers either. 

I think you have to motivate the teachers with prestige, with en- 
couragement, with education. You have to give them experience and 
knowledge. You have to give them backing. They have to be re- 
spected members of their community as they used to be when I was a 
youngster. If we can accomplish this, we can then get the very best 
teachers and the best teachers are none too good. 

So we make a special effort therefore to motivate the teachers, not 
only by seeing that their salaries are fair and adequate but also by 
seeing that they have the prestige and the respect which is due them 
because of their dedicated work. 

We also try to have the youngsters go to summer school, to take 
jobs in industry which will be appropriate for them in the summer 
if they are old enough to have jobs in industry. We try to give the 
teachers jobs in industry in the summer because only by the teachers 
actually working in industry do they become familiar with the prob- 
lems of industry. 

Now all of these things are really better explained in the brochures 
which I have placed before you, in my written statement which I 
have just briefed. I probably left out something but I doubt if it 
was important. 

That, gentlemen, in a few words is the idea behind the Southern 
California Industry-Education Council. As I said before, we are 
composed 50 percent of industrial executives and 50 percent of top- 
flight educators. We form smaller councils at the grassroots level, 
in the cities, the towns, and the counties, and by this means we get 


_ our educators and our industry people together, and industry can be 


of tremendous help to educators if they will try to help and under- 
stand the educators and not try to tell the educators how to do their 
business. If the educators try to tell industry people how to do 
their business it is not too successful and similarly if industry tries 
to tell educators how to do their business, this is not too successful 
either. But when the two get together in a cooperative spirit and 


4 

tech. 
fied 
iS On 
liza. 
"late, 
men, 
VS ig 
they 
that 
you 
bee 

the 
it we 
0 go | 
tate. 

calls 
| say 

that 

| 

We | 

that 
bet 
very 
ured 
here- 
hich 
ated, | 
re of 
sters 
ung: 
rt at : 
10th, 
riven | 
rated 
| 
tiva- | 
now 
ould 
have 


624 SCIENTIFIC MANPOWER AND EDUCATION 


each works with the other and tries to understand the other, the 
great things can come of it. 

Now, you might be interested to know what has happened as, 
result of this Industry-Education Council. You gentlemen hay 
heard, I believe, from Dr. Fleming, that the freshmen enrollment jy 
college science and engineering has dropped 10 percent in the lag 
year while the overall enrollment has increased several percent despity 
all of the information which has been spread as to our need for sejep, 
tists and engineers. | 

In Southern California this is not so. I do not say because of th 
Industry-Education Council, I merely say factually coincidental with 
it, the enrollment has increased. We have been at least partially 


successful in reversing the trend. We have been at least partially 
successful in increasing the number of youngsters enrolled in an( 
who are successful in science and engineering. 

Now we point out that we try to encourage not only increasa 
numbers of youngsters to take the more difficult courses in scieng 
and engineering, as difficult as they are capable of handling, but 
also point out the absolute necessity of the scientists, the engineer, 
being trained and educated in the humanities as well. The day hy 

assed when industry wants highly trained specialists who knoy 
nothing but their specialty. In a scientists or engineer industry today 
wants people who can think, wants people who can communicat, 
as aes people who have high quality science and engineering 
background. 

Mr. Chairman, this has been the briefing of my prepared statement 

The CuarrmMan. Fine. We will put your full statement in th 
record. 

(The statement is as follows :) 


STATEMENT OF ReAR Apo. C. F. Horne, U.S. Navy, RETIRED 


Gentlemen, it is a privilege and an honor to be asked to present a few facts 
and observations to you on this important subject of manpower needed fa 
science and engineering. As you know, I was privileged to serve as Civil 
Aeronautics Administrator under President Truman for about 2 years. I have 
been an executive in industry for 6 years. I am a graduate engineer as wells 


a retired naval officer. : 
Most well informed people agree that the problem of scientific manpower isa 
very acute one. I noted in the May 18 issue of the Wall Street Journal that | 
“a strong demand for certain types of engineers is continuing much as in forme 
years, college placement officials report, even though the nearly 40,000 mor | 
receiving such degrees this year are almost 5,000, or 13 percent more than in 
1958.” As this excellent research article continued, “engineers, however, account 
for only slightly more than 10 percent of this year’s graduates and their 
relatively attractive job outlook is not typical of the rest of the college popul | 
tion. ‘The number of offers to engineers and scientific seniors outnumber thow 
of nontechnical grads by about 3 to 1,’ comments Mrs. Geraldine M, Wyatt | 
placement director at the University of Delaware, Newark, Del.” | 
Since World War II we have experienced a shortage—I might adda redl 
shortage—of qualified engineers and scientists. The interesting point is thi 
this shortage predates the sputnik era which began 2 years ago. It has sine | 
been accentuated, despite a short business recession. Over 2 years ago I wii 
privileged to head a study committee of the Los Angeles Chamber of Comment 
on this subject. Our research indicated that in the southern California are 
alone, where a great deal of the technological know-how already is located, 
will need to double our supply of engineers and scientists in the next decade. 
This type of study has been open to some very valid and penetrating question 
Some articles have appeared in the last several months indicating there is™ 
real shortage of engineers and scientists. I disagree with these articles, # 
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cause I find no basis of fact in them. My experience, both in the study I have 
tioned and in discussions with many industry executives, leads me to be- 
sa there is a definite shortage now, especially in the field of qualified 

"entists and engineers. Of course, we must try to improve utilization of 
we have—and believe me, we are. 

We are not talking about “scientific bodies. With the ever-increasing em- 
pasis being placed upon chemistry, electronics, and automation, the need for 
certain types of qualified and competent engineers and scientists becomes more 
acute, and will be still greater in the future. Although we can still hire a 
few below average people who call themselves engineers and scientists, most 
companies find we are better off without them. This should not cloud the 
issue. Our emphasis in recruiting is to attract the best. I might add that in 
the past several years we have continually increased beginning wage offers 
to bright young graduating engineers by a differential of $25 each year. (The 
average rate offer at many companies this year for graduating engineers and 
scientists with bachelor degrees is in excess of $530 a month.) 

I give you this background so that you will have a frame of reference for 
the remarks that I wish to make on the Southern California Industry Education 
Lr 9 9 have already indicated, even before the U.S.S.R. launched its first 
successful sputnik, many of us in southern California were concerned about 
the problem of quality and quantity of graduates in engineering and science. 
In the summer of 1957, a group of educators and industrialists met at Lake 
Arrowhead, Calif., to discuss how industry and education could better marshal 
their resources in finding an answer. I might add that this original conference 
was sponsored not only by industrial firms such as Hughes Aircraft Co. and 
Convair Division of General Dynamics Corp., but also it had the complete 
backing and encouragement of the National Academy of Sciences. 

This conference spawned the idea of the Southern California Industry Edu- 
cation Council. It was agreed that our primary objective should be to motivate 
young people. We should group the forces of industry and education together 
to better insure that all of our youngsters were challenged to the maximum 
extent of their individual capabilities. We recognized that industry had many 
rich untapped resources which could be made available to our school systems. 
These resources included competent scientists and engineers who could give 
lecture-demonstrations before student classes and surplus scientific equipment 
that industry could donate to the schools. We _ recognized that industrial 
firms had a very real responsibility in the area of providing summer employ- 
ment for teachers of science and mathematics. This facet of the solution to 
our problem was important, because the educators told us that many of the 
science and mathematics teachers needed to be brought up-to-date on the in- 
dustrial application of their disciplines. In addition, we recognized that 
industry needed to join forces with our educators to encourage young people in 
the area of science exhibits and science fairs. School counselors needed to be 
brought into real touch with the problems of industry so they would have an 
adequate background from which they could advise their students. 

In all of this activity, it became quite apparent that industry and education 
shared this problem jointly. The interesting thing is that the educators did 
not feel that we in industry were trespassing on their right of eminent domain. 
They asked, and in some cases even pleaded, for our assistance. __ 

The Southern California Industry Education Council was formed to pool 
our combined resources and to perpetuate this type of cooperation. Our pur- 
pose has been to create an organization which has the “grassroots” support of 
educators and industrialists. From this original concept have sprung local 
and county councils which are now federated within the Southern California 
Industry Education Council framework. These active councils are located in 
Los Angeles, Orange, San Diego, and San Bernardino-Riverside Counties. 
We hope that in the near future similar councils will be formed in Ventura and 
Santa Barbara Counties. 

The interesting thing is that these councils are working. The support being 
mustered for industry-education cooperation is a most rewarding thing to see. 
The facts speak for themselves. In these four active eounty councils, we now 
have 311 companies participating—43 individual school systems are active. 
Since September 1957, over 1,365 lecture-demonstrations have been given in 
schools, We conservatively estimate that over 26,000 students have benefited 
from these lecture-demonstrations. Last summer, 161 teachers were employed 
by industry. Three of the four counties are either sponsoring or cosponsoring 
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science fairs. In the school year 1957-58, thousands of students Submitte 
exhibits for these fairs, out of which 1,650 were chosen to be shown. 

In each of the counties the councils furnish industry speakers for Vocations) 
days in the various schools. Three of the four counties have sponsor 
workshops for teachers. 

The list of accomplishments, I think you will agree, speaks for itself. 
is a grassroots effort that is reaping real dividends, but I must admit that some. 
times the intangibles are even more important. As Mr. David F. Randolph, 
coordinator of the industry education program for the city of Los Angeles, 
recently stated in a letter to me: “The industry education program hag als, 
helped produce very harmonious relations between the schools and the indy. 
tries of the communities. Each has a better understanding of the problems of 
the other in preparing personnel for modern industry. Employers from jp. 
dustry have a more constructive attitude toward education and have 
of much assistance by meeting with our curriculum planning committees” 

I have briefly highlighted what we are doing and why we are doing it, 


I have here a packet of material which reflects in much greater detail th | 
work that is being done in each of the individual councils. It is good to knoy 
that in all of this activity the Southern California Industry Education Coun 
has been the pump primer, the coordinator, and the catalytic agent. 

If we are to win our struggle for survival in a world that is half slay | 
and half free, we must have young people who are being trained for tomor. 
row’s leadership. It is too late to talk about reaching these youngsters jy 
college or even in the last 2 years of high school. Our prime emphasis must 
be upon early and strong motivation. This can best be accomplished in the 
6th, 7th, 8th, 9th, and 10th grades. 

This is the goal of the Southern California Industry Education Council. We 
feel that we must have better quality scientists and engineers, and we alg 
feel that every citizen in this atomic age must have some real understanding 
of the world in which he lives. By encouraging students to become interesta 
in science, mathematics, and engineering, we feel that we are making a con 
tribution not only to professional groups, but also to the population as a whole 

I am extremely proud to be associated with this organization. I commend 
it to you, and I ask you to reflect seriously on one factor: “What would be 
the impact on American education if this experiment were duplicated in many 
sections of our country?’ I know that the reason the National Academy of 
Sciences has helped us so much is the hope that we can be a sort of pilot program 
to lead a way toward similar programs in other parts of the United States 


Admiral Horne. With your permission I would make a few sug- 
gestions. 

The Cuarrman. All right. We know that you have a splendid 
background, and from what you say in your statement, you have an 
excellent idea and we want to ask you a few questions about it when 


you finish your statement. 


Admiral Horne. Very good, sir. You have a copy of my recom: | 


mendations. Again I will not go through them entirely, I will jus 
brief them. 

I speak now as a result of my discussion with my executive com- 
mittee, all of whom knew that I was coming here and have the priv- 
ilege of being before you today, so I speak with their encourage 
ment and with their advice and not for myself alone. 

We feel that one of the problems which still causes so much con 
troversy that we would like to see some solution to it, and that isa 


definitive answer to what is our U.S. need for scientists and et — 


gineers and to what degree do we have a shortage. 

Now I can assure you we made every effort to find facts and figures 
that would convince us one way or the other, what was the magnitude 
of this need or this shortage, and believe me, we have been unable to 
find what we would feel were authoritative facts and figures, There 
fore, as a suggestion, if you gentlemen feel that it is a good sugges 
tion, the National Science Foundation might well be strongly a 
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couraged and given a special request: to have a research project. which 
would establish in some authoritative manner for all of our use to 
what degree do we really have a shortage of engineers and scientists, 
and if so, what kind. 

The CHAIRMAN. Well, that is one of the purposes of this hearing, 
to determine our supply of scientists, whether or not we have a 
shortage of scientists and engineers, 

Admiral Horne. Well, sir, I think it is a wonderful purpose and I 
congratulate you on it. 

I would point out that a number of us have made strong efforts in 
a period of a couple years to find the answer to this question. I can 

ive you my own opinion as a result of my long experience and effort 
in this field, but I fear I cannot give you authoritative data with num- 
bers because I have been unable to find any such data; so I am sure 
that many of your witnesses will give you opinions as I am doing. 

I doubt if very many of them can give you facts or figures which 
most of us would like to have if they are available. 

The Cuatrman. Well, sooner or later we have to have a census of 
scientists and engineers. 

Admiral Horne. Yes. 

The Cuairman. And we cannot give a definite answer based on 
facts and figures until we do have that. 

Admiral Horne. Sir, I agree with you completely. So that would 
be my first suggestion, a valuable thing to have because it would set. us 
all down a definitive goal and give us some idea of the quantitative 
goal we are after. 

I can certainly assure you that the people that I am associated with 
are convinced that there is a serious shortage of qualified scientists, 
and qualified engineers, both as to quality and quantity. This is our 
opinion for what it is worth. 

The Cuairman. Now the Southern California Industry-Education 
Council ; how large an organization is that ? 

Admiral Horne. We have prehaps 60 men on our board of directors. 
We have councils in San Bernardino, Riverside, Orange County, San 
Diego; we are forming councils in Ventura, Santa Barbara; we have 
over 300 companies working with us and we have virtually every top 
educator and many schools in southern California working with us. 
Does that give you a rough idea ? 

The Cuarrman. Yes, it does. 

Now as a result of that, you find that the national trend in reference 
to entering the field of engineering and science, technical services has 
been checked in California and reversed; is that right? 

Admiral Horne. That is our opinion. 

The Cuarrman. And you feel that. that is due to the influence of 
the Southern California Industry-Education Council ? 

Admiral Hornr. I like to think so, sir. 

The Crarrman. Do you have a copy of your charter and bylaws 
and your missions—I would probably refer to it as missions, purposes ? 

Admiral Horne. Yes, sir. 

The Cuarrman. We would like to have that. 

Admiral Horne. I have a considerable amount of descriptive ma- 
terial which I would like to leave with the committee for the record. 
Thave it here. I will leave it with the committee. It describes what 
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these various councils are doing; how they are organized. It aly 
shows what has been done in the Los Angeles city schools in this 
connection, 

You have small brochures before you which give you the bag 
purposes and organization. I can supply additional materia] ag j 
charters and bylaws if this is not adequate. 

(Material referred to will be found in the appendix.) 

The Cuarrman. Do you recommend then from your statement that 
the principle set forth in your organization in southern Californiy | 
iy 4 well be applied to the whole country ? 

Admiral Horne. I do most strongly, sir. The National Academy 


of Sciences has backed this effort in southern California as a pilg 
program. The National Academy has told me that they feel that | 
it is a very successful pilot program. New programs have beep | 
art for Minnesota, for example. More are being started in other | 
places. 

One of the suggestions I would like to make to you is I believe the 
National Science Foundation could, if it felt it was included in its 
charter, be of great assistance in encouraging the formation of thes 
councils. These councils are a little difficult to get off the ground 
You have to interest industry people to contribute money to support 
the council. If there were some method of priming the pump whik 
we got the industry people started and interested so that then they 
could become self-supporting, this would greatly encourage the form. 
ing of such councils. 

Now I would like to comment also on the report which we have 
all seen, perhaps in the newspapers the past day or two, and this js 
the report made by Dr. Killian and his group to the President, | 
have read it, both in the New York Times and in other papers. | 
have not, of course, read the complete report yet because I do not 
think it is available, but I have certainly read all I could find about it 

I would say to you that this report, as reported in the New York 
Times specifically, which I read most carefully last night, is a fine 
report. We would be in full agreement with it. 


would also point out that one of the strong recommendations in 

the report is the motivation of youngsters at the grassroots level, and | 
I believe that this industry-education council effort and movement | 
has done more to motivate youngsters at the grassroots level than 
any other one thing I know, and that is why I would strongly | 
suggest to you that this would be a worthwhile effort to promote 
and spread through other parts of the country. 

The CuarrMan. That isa very fine statement. We will incorporate | 
the text in the record. 

(The statement is as follows :) 


REMARKS BEFORE THE SCIENCE AND ASTRONAUTICS COMMITTEE, HOUSE OF REPRE | 


SENTATIVES, IN ANSWER TO THE QUESTION: “WHAT CAN THE FEDERAL GOVERY _ 
MENT AND, SPECIFICALLY, THIS ComMMITTEE Do To In THIs AREA? 
Rear Ap. C. F. Horne, U.S. Navy, RETIRED 


1. Research the problem of whether there is a shortage of engineers and | 
scientists, and, if so, what varieties: A definitive study is necessary at ant | 
tional level on this subject. One of the major problems is to define exactly 
what we mean by “engineer,” “scientist,” and “technician.” Many of us have 
searched diligently for factual information on the needs for and shortages of 
qualified scientists and engineers. Such meager data as exists are conflicting 


0 
ti 
fc 


| 
4 | 


SCIENTIFIC MANPOWER AND EDUCATION 629 


or confusing. This committee should encourage the National Science Founda- 
tion to undertake this research project and to answer this problem once and 


toe Continued encouragement should be given to the National Science Founda- 
tion: The work they are doing is excellent. For example, the National Science 
Foundation’s fellowships for high school seniors and mathematics teachers are 
a real step in the direction of answering this challenge. These fellowships 
give the teachers a remuneration while they are attending special classes in 
science and mathematics offered by our colleges and universities. These fellow- 
ships permit the teachers to be brought up to date in their own scientific or 
technological fields. These fellowships perform the same function as employ- 
ment at a professional level by industry during the summer. 

In the Los Angeles city school system these fellowships have been very im- 

rtant because of a single salary schedule. This means that the Los Angeles 
city schools cannot increase the salaries of mathematics and science teachers to 
compete with other school districts and industry for their services. Implemen- 
tation by industry and the National Science Foundation fellowships helps the 
Los Angeles city school system from losing quailfied teachers of science and 
mathematics. Over 100 teachers in the Los Angeles city system will receive 
this financial assistance from the National Science Foundatioin fellowships 
and at the same time receive enrichment in their subject field backgrounds. 

8. The Federal Government should encourage the concept of loan funds for 
capable students who wish to pursue academic training at the college and uni- 
versity level: In the past decade and a half, too much emphasis has been given 
to scholarships. Industry and the Government both share responsibility in this 
area. Many bright students now vie with a number of schools to see where 
they can get the best scholarships. In the final analysis, this tends to under- 
mine the intrinsic value of scholarship aid. I have been told by some college 
directors of admission that the scholarship problem is becoming so horrendous 
that the only solution is to turn to more emphasis upon the loan plans. 

The value of student loans is manifold: The student feels as if he is earning 
his own way; he has time to study and get the most out of college; he can try 
for the college of his choice and take the courses he wants. The student is 
forced to recognize that education costs something, but that the values received, 
both tangible and intangible, far outweigh a modest debt that he has when he 
leaves college. A few private organizations have started this plan in a small 
way. 

I have been extremely interested in the loan funds that already have been 
established by the Federal Government through the Department of Health, 
Education, and Welfare. I personally feel that the philosophy of this type of 
loan funds is consistent with an overall plan of reasonable Federal assistance. 
I have been impressed with two factors about the loan fund in my discussions 
with college administrators : 

First, these administrators, many of whom represent private colleges, still 
are fearful of Federal control of education. Some administrators feel that 
any type of Federal aid will be followed by Federal control. This is the type 
of fear that all of us must work to minimize and, if possible, alleviate. 

Secondly, the mechanics that have been established for the administration 
of this fund seem to be very long and complicated. Although the grants are 
made available directly to the colleges, the machinery that the applications 
must go through in the Federal governmental structure are long and compli- 
cated. I feel all of us should attempt to streamline this machinery. 

In addition, I have been struck by one phase of the loan program. It is 
my understanding that the one group that receives preferential treatment are 
those students who have indicated that they will enter teacher training. I have 
been told that if they complete a course in teacher training and then enter the 
teaching profession, that 10 percent of the loan is eliminated for each year that 
they stay in the teaching profession. This provision is operative for a maxi- 
mum of 5 years. In other words, 50 percent of a student’s loan would be con- 
sidered to be repaid if he spent 5 years as a teacher. 

I feel this is a very good provision, but I cannot see why the same provision 
should not be extended to those students who are making contributions in the 
areas of science and engineering to industry or to the Government. I would 
recommend that your committee study the feasibility of such a plan. It would 
certainly encourage an output of scientists and engineers, which we need. 


t aly 

this 

basie 

aS to 

it that 

fornia | 

| 

pilot 

that 

deen 

other | | 

ve the 

in its 

these 

ound, 

pport 

they 

form- | 

have : 

his is 

it, J 

0 not | 

nut it, | | 

York 

fine 

ns in 

and | 

ment 

than 

ngly | 

mote 

orate | 

?” BY | 

and 

& 

cactly 

have 

es of ! 

cting 


630 SCIENTIFIC MANPOWER AND EDUCATION 


4. This committee should encourage grassroot activity at all levels: 
might suggest that the Governors of the individual States call conferences 
discuss the problem of more industry-education cooperation. In all of 4 
activity, the emphasis should be upon the local level. The different propj 
that exist in each State, and indeed in each school district, prevent their gq : 
ing a common yardstick to the “educational problem” throughout the Chitin 
United States. Education through high school is truly a local problem and 
should be so. 

5. This committee and the Federal Government could well encourage ani 
authorize the National Science Foundation to help start industry-educatiqg 
councils in other parts of the United States. Last fall, a council wag fo 
in Minnesota. It is this type of reaction to what we have done in Souther 
California that brings us real encouragement. The fact remains that modest 
funds are needed to start these councils and maintain them for the first Year 
or two until local industry can be informed and enlisted. The National Seieng 
Foundation might help underwrite the formation of these councils for the first | 
2 years. This would also point up the value of bringing a governmental ageney 
into the picture along with local industry and local educators. i 


The Cuamman. Now I am going to recognize Mr. Sisk at tis 
point, who is from California. No doubt he would like to ask you 
some questions in reference to your organization. 

Mr. Sisx. Thank you, Mr. Chairman. 

I apologize for being late because I was particularly interested 
in this statement. I had discussed it with Admiral Horne before and 
I have had some background information on what they were doingiy 
this council in southern California. It is my understanding th 
they are really doing some very outstanding work there. 

Now, unfortunately, I have not had an opportunity yet to reviey 
the statement here. Wasthe statement read ? 

The Cuarrman. Yes, he covered the statement. However, he dil 
not read it. On the contrary, the admiral is very fluent and spok 
without particular reference to the statement. He made a fine pres 
entation. I would recognize, then, Dr. Hechler at this point until 
you get your bearings. 

Mr. Sisk. Okay, go ahead. 

Mr. Heonter. Admiral Horne, I think this is a fine statement and 
contributes a great deal to our understanding of the problem. Tan 
yarticularly glad you mentioned the science fair as a means of stimu. 
{ating interest. I attended the Marshall College Science Fair held | 
in Huntington, W. Va., and the results of that were very rewarding | 
It stimulates many students to take an interest in science. 

I notice you make the statement that the National Academy 
Science has backed the work of your council and has given 
couragement to it as a sort of pilot program. I wonder if you could 
spell that out just a little bit. What exactly does that mean? Have 
they simply written you a letter saying that they like the idea, or hare | 
they given you any grant, or what specific type of encouragemelt | 
have they given you in backing this as a pilot program / 

Admiral Horne. They furnished, first of all, several very capable 
gentlemen of the National Academy to come to southern Califor 
and talk to us in our first assembly. They therefore gave us 
advice and encouragement. 

Next when we formed the council they actually loaned us money. | 
This was a loan which we will pay back. 

Mr. Hecuter. What was the amount of the loan? 
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Admiral Horne. About $20,000. They loaned us this money with- 
out having any special arrangement to do so but merely because they 
thought it was an excellent thing and we promised as businessmen that 
if they would prime the purpose by carrying this for a year we would 
then have that time to raise the funds necessary to sustain this work 
and keep it going and pay back the National Academy too. | 

Mr. Hecuter. Could you give us some idea about what it would 
take in other States in the way of financial assistance to establish sim- 
ilar councils? 

Admiral Horne. I believe a very successful council can be estab- 
lished to cover a relatively wide area with a budget of about $50,000 
a year. Now this budget would include the services of a full-time 
executive director, which is the most expensive thing in the budget, 
a full-time secretary, some travel, transportation, telephone, mailing 
charges, and that sort of thing, and this would allow then, with a 
full-time centralized office, the coordination, the catalytic agent type 
of thing, the dissemination of information to local councils and local 
districts which would probably be on a volunteer basis. 

We find you can get things started on a volunteer basis, working 
one or two companies with one or two schools in a specific city, but 
to try to organize that thing and have it coordinated takes a full- 
time executive director and staff. 

Mr, Hecuirr. At the same time the success of it would depend on 
the widespread volunteer effort you could get? 

Admiral Horne. Absolutely. We have literally hundreds of people 
who give their time to this thing. Where you have any volunteer 
organization with hundreds of people giving their effort and time 
to it, you still have to have somebody who will have a full-time job 
of coordinating. 

Mr, Hecuter. How great a geographical area do you cover? 

Admiral Horner. I would say probably a dozen counties in all of 
southern California. I could not say how many square miles that 
would be. 

Mr. Hecuter. This would probably be best set up on a statewide 
basis in smaller States. 

Admiral Hornn. I would think so, yes, sir. Either on a statewide 
basis or several counties together. 

Mr. Minirr. States are generally divided into economic areas. 
You have a southern California area, a northern California area, 
and the area around Seattle and Portland, for example. I would say 
that the Bureau of Census recognizes as an economic area certain 
communities or groups of communities. 

The Cuarrman. Mr. Sisk. 

Mr. Sisk. From our previous conversations you know I am inter- 
ested in what you people are doing. This approach in the 6th, 7th, 
8th, 9th, and 10th grades where your work is centered is the first 
approach of this kind in the country anywhere, is it not ? 

Admiral Horne. Let me say it is the first one I am aware of that 
has been organized in this way. 

Mr. Stsk. I know from various witnesses who have been before 
us, people from the National Science Foundation and others who are 
concerned with the same objectives that you see here are limited or 


have been limited in times past by programs in which they actually 
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do not see these people or get an opportunity until they are at th 
college level, or even in many cases postgraduates. You indicap 
in here, and I think correctly so, that is way too late to start thi 
type of program. ‘ 

on with reference to starting early in school, which means agty, 
ally in the primary grades or near the end of the primary grades 
what kind of recommendation can you make specifically to this cop. 
mittee or to any Government agent as to what they can do to hg 
out in this program? As I understand it, your program is hej 
handled by industry and basically it is being financed by your indy | 
trial council down there, outside of I believe you said a $20,000 log} | 
when the Foundation started. | 

Now do you think it advisable that the Government itself moy 
strongly into this program or do you think it best that they ser | 
as the yeast, let us say, to encourage similar groups as yours to qy| 
the job? In other words, what is Government’s job in this case x | 
you see it? 

Admiral Horne. I feel the Government can and should encourage 
the National Science Foundation to help start industry-educatig, 
councils in other parts of the United States along the general ling 
of the thing that I have described to you. 

Now I also strongly feel that the detailed organization of an jp. 
dustry-education council in any part of the country must be in accor(. | 
ance with the needs and requirements of that part of the country, 
I think education in general is a job at the local level. It is some 
thing which the local people have a responsibility for and they shoul 
live up to that local responsibility. I think the Federal Government; 
job can be to assist, to encourage, prime the purpose so that the loa 
people will get a good start on it. In the same way, for exampl, 
that the National Academy of Sciences primed the pump of the South. 
ern California Industry-Education Council to get it off toa 
start. This I think might be done by the National Science Found. 
tion if it were so authorized, and I believe it could be so authorizd 
if you gentlemen felt that it was a good thing to do. 

Now another thing, I certainly think that this grassroots activity 
which I have jeuntbed to you could very well be encouraged ani! 
I think that there are ways that it can be encouraged not only by th | 
Science Foundation, for example, helping it directly, but by the very | 
fact that you gentlemen have asked me to come here and tell you abott , 
it. This will be a strong encouragement. I think perhaps some a: | 
couragement from your committee would help encourage other folks 
to start similar things in other parts of the country which would 
be a very fine thing in my judgment. I would also point out another 
very valuable thing that I think can and should be done, and this 
by the Federal Government, is to encourage the concept of loan funt | 
for capable students. 

I have been very impressed in the last few years to see how success 
ful various efforts to loan outstanding youngsters money to have thet | 
college education and these youngsters then pay back that money after | 
they have graduated from college and aati gone to work tou - 
the fine knowledge that they have gained there. 

Now, we all admire and respect any man who works his Wa 
through college. A number of men have done so and they sho 
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have the finest accolades from all of us because this is no easy job. 
However, I would point out if a young man can borrow the funds 
and have full time to spend getting the most out of college and then 
can pay it back afterwards, he will at one fell swoop get the tre- 
mendous encouragement of putting himself through college and at 
the same time he will get the full opportunity to benefit to the 
maximum extent from his college education. 

Now, there are private organizations which are loaning money to 

oungsters who wish to go to college and they have been paid back; 
smack me it is one of the finest investments you can make to loan 
a young person money to go to college. They pay it back. 

ow, if the Federal Government could assist in this kind of thing, 
this would be one way, I think, which would make it possible, there- 
fore, for any fine young man or woman—and I would strongly en- 
courage the fact that we need women scientists and engineers as 
well as men—they would then be able to borrow the money to go to 
the college of their choice, get their education, and pay it back. This 
would be a fine thing if this could be encouraged. 

Mr. Sisk. To what extent do you think the National Defense Edu- 
cation Act, which was recently passed, is working? Do you have 
any particular criticism of the manner and the way in which that is 
being handled or any comments one way or the other on that approach 
to the problem ? 

Admiral Horne. I think that at the moment there is a great deal 
of room for improvement in the administration of that. I am in- 
formed that the mechanics of actually moving things along under 
this act are—well, they make some of the Pentagon redtape look 
simple. 

r. Sisk. I have had a number of letters from colleges and uni- 
versities in California on this. ‘They have been rather critical about 
some of the things you are talking about, the redtape and some of the 
matters involved in trying to get this thing worked out in an equi- 
table way. That is why I asked you for your comments. 

In essence, what we were attempting to do at that time is in line 
with some of the things you said a little while ago, to try to assure 
that encouragement be given for young men and women in college 
to get the type of education we fee] they need, and the type that 
they would want; but I am curious as to the possibility of having to 
amend that act. I have been uncertain as to whether it is actually 
working as it should. ; 

Mr. Hecuier. Would the gentleman yield at that point? 

Mr. Sisk. I would be glad to yield, Doctor. 

Mr. Hecuter. Admiral, I wonder if you would give us something 
more specific on what you just mentioned. What are the bureau- 
cratic difficulties experienced in administering this act and how do 
you feel they could be corrected? Would you give us some examples 
of precisely what you mean by the slowness and the redtape involved ? 

dmiral Horne. Well, in the time we have here I cannot at this 
moment be sufficiently detailed to describe in some detail just where 
some of the A oma are, but I can say this: It appears to a good 
many of us that have talked this thing over that the mechanics that 
have been established for the administration of this fund seem to be 
rather unduly Jong and complicated. Although these grants are 
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made directly to the colleges, the machinery that the applicatigy 
o through in the Federal Government’s structure also appear to hy 
Toad and complicated. 

I feel that this machinery could be streamlined considerably ang 
I think it would be a very fine thing to streamline it. 

Now, I am sorry I cannot tell you exactly how at the moment jt 
should be streamlined, but I would suggest to you that there ay 
some very ag i age in the National Science Foundation Who, 
if they were asked, “how would you streamline this thing and make 
it work a lot simpler,” would be able to give you a very fine answer. 

Mr. Sisk. Mr. Chairman, I would like to conclude by saying thet 
i am very happy Admiral Horne was able to be with us this mom. 


ing. Some months ago we first discussed the activities in southen | 
California, and I want to say that the admiral, in addition to the | 
great job he is doing for this council here, is also a highly respected | 
businessman in California—I might say a very capable and very sue. | 
cessful businessman, in addition to the great interest he has in edy. | 


cation and progress in this field. Admiral, we are happy to haye 
had you before the committee this morning. 

The Cuarrman. Mr. Wolf. 

Mr. Worr. Admiral, I notice that you commented in your testi. 
mony that you had quite a little trouble getting statistical data 
together. 

Admiral Horne. Yes, sir. 

Mr. Wotr. We had a gentleman before us the other day who sug. 
gested making a compulsory manpower census annually. That is in 
effect what he was asking for—that we introduce legislation to make 
it mandatory for all scientists, technicians, engineers, and so on to 
register; that we have a national manpower register in these fields 

am wondering what your reaction would be to such a thing m 
a mandatory basis. This would be having one national register. 

Admiral Horne. I am not ready to recommend or suggest that 
we have a mandatory manpower registration in this country. I think 
if we had a good census and a good study by our National Science 
Foundation to discover the best facts and figures available to us as 


to what our needs were for scientists and engineers and in what par- | 
ticular fields of science and engineering we had what. particular quan. 


titative needs, I think this would be a very fine thing and I would 
strongly recommend that a special research study by the National 
Science Foundation to get as much facts and figures on these mat- 
ters as we can would be very valuable, as I said, but I am not pre 


pared at this time to suggest that we have any mandatory manpower 


census or registration. 
Mr. Wor. Well, when we take our census every 10 years, is it 
not mandatory that your census is taken ? 


Admiral Horne. In my mind there is quite a different thing be | 


tween a standard census, which I strongly approve of, and an @- 
forced registration of every person with a description of their skills 
so that you could in effect do something specific about them if yon 
felt it was necessary. It would make quite a difference in my mind 


whether this is a voluntary census taking, which I strongly approve | 


of, or some specific mandatory signing up type of thing. 
Mr. Sisk. Would the ippatienen yield at that point? Actually, 
Admiral, we have been doing it to our young men for a long time 
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ation | from the other end of this war picture. We are all involved in a 
tobe | national security program, as I see the whole ball of wax. The 
oung fellow who has to carry the gun, man the ships and planes—he 
y and | js under the gun. It is mandatory that he register. So I do not 
know. I am not disagreeing with you. I hesitate to see anything 
ent it | become compulsory. I wish we could do away with the so-called 
© am | draft; I would like to see it done away with as quickly as possible. 
who, | Yet all of us, civilian or otherwise, owe the same obligation to the 
make | national defense of our country. I am just dropping that as a 
swer, | thought. It is not too far from what we are already requiring the 
that | young men to do. 
norn- Admiral Horne. I think you have a good point, sir. I agree with 
them that. 

0 the e Mr. Miter. Would the gentleman yield for an observation ? 

ecte! | Mr. Wour. Yes. 

Mr. Mutzer. I was just going to say that anyone who has been on 
edu. the Armed Services Committee, if you ever have sat there when we 
have | considered the doctors draft, for example, you would understand 
some reasons why opposition comes in. Anything compulsory is un- 
American, unless it is a great national emergency, when it comes to 
testi | forcing people into a particular line of work. It is just the very 
data | thing that Russia is doing. Russia says “You go work here” and 
that is where you work. 

Mr. Woxr. Of course, I think there is quite a difference between 
sug. forcing them into something like this and just having their name on 
isin | file so that in case we are in a national emergency we can call on them. 
make | This I think was the intent. 
mn to The Cuamman. Would the gentleman yield ? 
ields, Mr. Wotr. I would be to. 
2 on The Cuarrman. I would like to ask the admiral: Do you not think a 
voluntary program of census or registration would accomplish what 
that | you have in mind? Do you know of any resistance on the part of 
hink | scientists generally to a census being made ¢ 


lence Admiral Horne. No, sir. 
1S as The Cuatrrman. My impression has been —— that it is just a 
par | question of getting enough money to do the clerical work, of locating 


van. everybody, getting everyone signed up for the census. Do you see 
ould reason for any compulsion at this period 
onal | Admiral Horne. No, sir; I do not. My experience with scientists 
mat- and engineers is such that I find them very proud of their skills and 
pre. capabilities. If they were told that a voluntary list was being made 
ywer ‘Up, & census was being taken, that it was good for the country and 
_ essential to our security, I think they would all volunteer happily. 
All of the scientists and engineers I know are proud to have their 
names listed in directories, professional engineering societies, and so 
rhe. | On. They love to be labeled scientists or engineers. 
ab My trouble is a lot of them label themselves scientists or engineers 


wm 


kills | when they really are not. 
you The Cuarrmman. Mr. Wolf. 
ind | _.Mr. Worry. I think I have had some answers to my question. 
ome, | Thank you. 
The CuHamman. Mr. Miller. 
ally, 
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Mr. Mier. Admiral, is it not true there is not only that trouhj, 
but the recognized engineering and scientific societies, which ha 
very high standards and are the best judge of the qualifications ¢ 
these things, their list of membership in the event of an emergey 
would be available, would it not ? 7 

Admiral Horne. Undoubtedly. 

Mr. Muzer. The American Society of Civil Engineers, fy 
example? 

Admiral Horne. Undoubtedly. 

Mr. Murr. The biological groups and right on down the ]j 
so we know where they are. Unfortunately most of these good me 
are placed, and it is the good men that you want. 

The Cuarmrman. Any further questions? Mr. Daddario. 

Mr. Dapparvo. Admiral, one of your aims in motivating the young. 
sters is to get them jobs in some of the industries of this type in yop 
area, but you run into difficulty there because of age as I understanj 
it. 

Admiral Horne. I am not sure that I understand. 

Mr. Dappario. You said you wanted to motivate these youngstes 
and in many instances you thought it would be a good idea if they 
could get jobs that would keep their interest going in industries jp 
your area, but because of age, _teeson some of them were too young 
they could not get the job. 

Admiral Horne. That is true, sir. In general, one does not o 
cannot under our present regulations employ youngsters who ay 
under 18. This may be a very good thing as far as regular employ. 
ment is concerned, but as far as summer employment is concerned, 
I think that youngsters of 16 and 17 want serious summer employ- 
ment. They can a“ used seriously as budding scientists, engineers, 
technicians, or whatever, and I think really that it would do some of 
these 16- and 17 -year-olds a lot more good to take responsible useftl 
positions than it would to be spending most of their time mowing 
grass, for example. 

Mr. Dapparto. Well, you run into difficulty there because—and | 
agree with this—you are trying to get them motivated at the youngest 
age possible and therefore this runs into conflict with your theory, | 
Has there been given any thought to the idea of having industry | 
generally and some of the schools in that area get together for sum: | 
mer programs where children who do have a scientific bent, wane | 
they do have a desire as shown in their school programs, could k 
given a 6- or 7-week course under a combination effort of the schoo 
and the industrial community ? | 

Admiral Horne. Yes, sir, this is being done in some cases locally 
with assistance from industry by furnishing instructors and equip- 
ment and under the auspices of a specific school as a summer schodl 
program. 

Mr. Dappario. And do you get a good response to that program! | 

Admiral Horne. Yes, sir; the summer school programs have tt 
ceived much greater response in the past few years than I am awar | 
they had before that. 

The Cuarrman. Mr. Chenoweth. 

_Mr. Cuenowern. I would like to ask the admiral what he co- 
siders the prospects are for a young man who has talent and ability 
in mathematics and sciences, what are his prospects of attending! 
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shoot of higher learning and obtaining a full course of instruction 
in mathematics and science? Are the — improving, through 
scholarships of different agencies interested, like yours; what would 
you say the odds are that a young man of that type would be able 
llege ? 

ees sees I would say the odds are excellent for any capa- 
ble youngster who wishes to attend college and study science, mathe- 
matics, and engineering, provided he took the proper courses when 
he was young. I have seen many young men unable to take science 
and engineering courses in college because he was inadequately pre- 
pared in high school. I think with the many, many fine scholar- 
ships we have plus the loan program that I have already discussed 
this morning would make it possible for any man who really wants 
to go to college or any woman to do so. However, the big problem, 
sir, is now with the teachers and if we cannot get more highly quali- 
fied, highly motivated teachers for our colleges, it will not be that 
the young man cannot go to college, but the facilities of the college 
and the teaching staff will not be what we would like to see them 
inorder for him to have the benefit of them. 

Mr. Cuzrnoweru. Is the problem in high schools or colleges, the 
shortage of teachers / 

Admiral Horne. In both high schools and colleges. 

Mr. Cuenoweru. How would you remedy that ? 

Admiral Horne. By greater motivation of the teachers, by greater 
prestige in their communities, and by fair salaries. As I said, the 
most desirable teachers only want a fair salary. What they want is 
encouragement, prestige in the community, recognition and reward 
for their services and dedication. 

Mr. Cuenowern. How would you bring that about ? 

Admiral Horne. By the people in a community recognizing the 
value to the community of those teachers and making them trefy re- 
— members of the community as they used to be when you and 

were youngsters. 

Mr. Cuenowern. What has caused the decline in prestige of 
teachers ¢ 

Admiral Horne. I wish I knew, sir. 

Mr. Curnoweru. You have no observations on that ? 

Admiral Horne. I am afraid that we have gotten into a con- 
dition where our citizens have been more worried about many other 
things, and perhaps the standing and prestige of our teachers, such 
as Tam sure the teachers all enjoyed when you and IT were young- 
sters, just. is not quite the same as it used to be, and maybe we onght 
to try to bring it back. 

Mr. Cuenowern. I never thought of it in that light before, Ad- 
miral. Do you not think that most communities have respect for 
their teachers, that they enjoy prestige along with other professional 
groups ? 

Admiral Horne. I am afraid, sir, I do not think so. 

Mr. Curnowern. That is an unfortunate situation if it prevails. 

Admiral Horne. It is a most unfortunate situation, sir, and you 
have only to look at many communities to see that not only the parents 
but the children do not respect the teachers, the parents do not 
back up the teachers, and as a result the teachers are pretty frustrated. 
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Mr. Cuenowetu. Do you think there is a general lack of moral 
all through our schools? 

Admiral Horne. I am afraid I do, sir. 

Mr. Curenoweru. And that contributes to this shortage of mathe. 
maticians and scientists? 

Admiral Horne. It most seriously does. We have a serious morals 

roblem with our teachers, not only for the financial reason. byt 
argely for the prestige reason I have tried to explain. 

Mr. Cuenowetu. Thank you very much. 

The Cuarrman. Any further questions? Mr. Miller. 

Mr. Muuer. Admiral, is it not true that in Europe, the teacher 
even in elementary schools, in small villages, compas & position 
comparable to the minister or the curate in that village, a position 
of prestige and respect that we do not give them in this country? 

dmiral Horne. Mr. Congressman, that is a most excellent obgep. 
vation in which I would heartily concur. I would emphasize that 
we find in the European countries that the teachers are given th 
prestige which they used to be given in this country but are no lo 
given. I would further say to you, sir, that in the U.S.S.R, they 
are presently using the capitalistic incentive system against us becaugg 
they are giving to their teachers in the U.S.S.R. the most and strong. 
est kind of prestige and reward. 

Mr. Mizxer. I should like to make this observation and I think you 
will agree with it and understand it. My brother-in-law is a pro 
fessor of biological chemistry at a great Midwestern university, He 
is also on_a Federal board in his particular science, biochemistry; 
he was a delegate last year to a conference in Sweden. He traveled 
under the auspices of the State Department. As a representative of 
the Government he found that he got certain acceptance, but the mo- 
ment that he used his title “Professor” in the small towns and the 
hotels, he got the best. A professor they were proud to have then, 
whereas just a representative of the Government attending a con- 
ference was a secondary consideration; is that not correct? 

Admiral Horne. Yes. 

Mr. Mutter. It is understandable. 

Admiral Horne. It is indeed, sir. 

The Cuarmman. Thank you very much, Admiral. We appreciate 
yor very fine statement and appreciate your voluntarily coming 

ere on behalf of the committee. 

Admiral Horne. Thank you, Mr. Chairman. It has been a pleas 
ure and a privilege to be with you this morning. 

(Whereupon, at 10:54 a.m., the committee proceeded to other 
matters. ) 
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APPENDIXES 


APPENDIX I 


SIGNIFICANT CONTRIBUTIONS TO SCIENTIFIC PROGRESS ARISING 
FROM NSF-SUPPORTED RESEARCH 


One of the most effective measures for appraising the significance of results 
arising from research projects carried on with NSF support is the extent 
to which scientists’ reports of the supported research is accepted for publication 


by scientific journals and periodicals. Universally, research scientists, upon 


completion of a discrete segment of their research, endeavor to have the re- 
search results published. It is through this medium that scientific accomplish- 
ments become known and the career and prestige of the scientist advanced. 
However, space in U.S. scientific journals is at a premium, and it is estimated 
that only one-fourth of research papers submitted for publication are actually 
published. While this situation is unfortunate from the standpoint of a fuller 
dissemination of scientific information, it does provide an effective measure of 
the significance of research results. With space at such a premium, journals will 
not publish an article unless the review board of the journal is convinced that 
it contains not only new, but significant, scientific facts. 

The Foundation maintains a continuing review of the extent to which results 
of supported projects find their way into published form. Each grantee is re- 
quested to supply te the Foundation copies of reprints pertaining to the sup- 
ported project. A central file of these reprints is maintained, and a compendium 
of titles of articles published dealing with research results of NSF grants has 
just been compiled and will be available shortly. Suffice it to say here that 
through June 30, 1956, well over 1,000 papers dealing with results of Foundation 
supported research were published in the various scientific journals. The au- 
thors were attached to 130 institutions in 43 States. In addition to articles pub- 
lished in journals, a considerable number of books, catalogs, bulletins, and other 
documents were published as a result of Foundation-supported research. 

The foregoing are general indicators of the quality of research being carried 
on with at least partial financial support from the National Science Foundation. 
Of more immediate interest to the reader, however, might be a summary of a 
uumber of completed projects with an indication of the contribution the project 
has made to the advancement of science and technology in the United States. 
In order to keep this document to a manageable size, only a few such sum- 
maries are included here. While these have been selected as appearing to be 


| among the more significant, distributed across the different fields of science, it 
would be highly erroneous to conclude that the examples given here will in the 
long run prove to be the “cream of the crop.”* It would appear that some of 


those listed here may lead to relatively early practical application. On the other 
hand, it is highly probable that others not shown may eventually prove to be the 


key links in the long chain stretching from basic research to technological 


application. 
STIMULATION AND INHIBITION OF CELL DIVISION 


(Dr. F. M. Strong, University of Wisconsin, and Dr. Werner Braun, Rutgers: 
University, investigators) 


As a result of NSF-supported investigations on the chemical substances related 
fo nutrition and metabolism in living organisms, Dr. Strong and his colleagues. 
have isolated in pure crystalline form a new compound named “kinetin” which 
has the property of stimulating cell division. 


*The examples set forth below include several which have been incorporated into ma- 
terial prepared for submission to the ist sess. of the 85th Cong. in connection with 


}*Prropriation requests. ‘They are repeated here along with many additional examples in 


e interests of an integrated presentation of the Foundation’s appraisal program. 
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When a trace of kinetin (as little as one part in a million parts of other matter 
is added to culture media for plant tissue cells which are long past the gro | 
period, the cells divide and new cells continue to be formed indefinitely go } 
as kinetin is in the medium (see figs. 2a, b, and c). When the rejuvenateg tis 
sues are placed in another medium which lacks kinetin, they stop growing. (q, 
tinuous growth can be achieved by appropriate additions of kinetin anq a 
other substance, called auxin. Substances having effects similar to that of king 
tin now have been obtained from a number of plant and animal sources, includiy 
herring sperm, calf thymus glands, brewer’s yeast, malt, and coconut, This 
more recent finding, plus the original isolation from preparations of desoxyrijy | 
nucleic acid, an essential constituent of all living cells, suggests that kinetin may 
actually be a component of the nucleic acids. 

Recently, as a direct outgrowth of the work of Strong and his associates, » 
other investigator has prepared an analog of kinetin which prevents, rather thay 
stimulates, the division of animal cells. This development obviously has jy, 
portant implications for the chemotherapy of cancer for, if appropriate Analog: 
which selectively inhibit the uncontrolled growth of the malignant cells cany 
obtained, cancer growth can be inhibited or abolished. 

A second interesting development which has resulted from this work wasp. 
ported several months ago by Dr. Werner Braun. Dr. Braun, who is also sy 
ported by the Foundation, is investigating the effect of certain metabolic g), 
stances on the growth and multiplication of specific cell types in bacteria, 4 
has found that a very small amount of kinetin added to cultures of the organign; 
which cause lobar pneumonia and undulant fever have the effect of changiy 
nonvirulent strains to virulent ones. Furthermore, this effect could be revery 
by the addition of a derivative of nucleic acid, which is a vital constituoy 
of all living cells. 

Thus, Dr. Strong’s work, which stems entirely from the most basic king «(! 
research, shows great promise not only with regard to chemotherapy of canw 
but also with respect to an understanding of the factors which determine yin 
lence of disease-causing bacteria. 


CELL DIFFERENTIATION 


(Dr. John P. Trinkaus, Yale University, investigator) 


Many important biological problems, including the problem of cancer, » 
based on the question of how cells become differentiated; ie., how it happe 
that they form one type of tissue instead of another. Dr. Trinkaus, workiy 
with the assistance of a National Science Foundation grant, has found (# 
fig. 3, p. 643) that if two different types of separated embryonic cells are mas# 
together, their differentiation will depend on the size of the mass. In smal 
masses, only one type of tissue will differentiate. The fate of these cells, tha 
depends on some quantitative relation which modifies the fate of a significa 
population of cells. This finding is of significance in any field which deals wit 
the transformation of one type of cell to another—one of the most impor 
and obvious being that of cancer. 
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FIcuRE 2b. Same tissue, with kinetin. 


(IAA) but 


nutrient medium with Indolacetic acid 


FicguRE 2a. Tobacco pith tissue cultured on control 
without kinetin. 
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Ficvre 3. Separated cells from embryonic structures and their development 
when repacked and cultured as masses. 
| c=cartilage 
mt—kidney tubules 
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RESIDUAL STRESSES IN STRUCTURAL STEEL COLUMNS 


(Dr. Lynn §S. Beedle, Lehigh University, investigator) 


Investigations conducted by Dr. Beedle with the help of a National Science 
Foundation grant produced findings as to the load-carrying capacities and funds. 
mental behavior of certain types of steel columns which are of considerabje 
significance in the field of civil engineering and of special importance to the 
building, shipbuilding, and other industries using rolled or extruded meta) 
shapes. In recognition of his work on this subject, Dr. Beedle received the 
1955 Research Award of the American Society of Civil Engineers. 

Residual stresses in structural steel components of buildings and ships oftey 
cause premature and sudden failure. (This fact was evidenced by several Ship 
failures during World War II when ships broke in two while at sea due to 
residual welding stresses.) Residual stresses are also a problem in any structure 
which uses materials which experience a heat treatment during the manufac. 
turing process. For example, during the manufacture of steel wide-flange 
columns when the column emerges from the rolling mill during the manufacturing 
process, it is at uniform high temperature. However, the rate of cooling 
of the edges of the flange is much higher than the rate of cooling in the centra} 
portion of the flange. Consequently, when normal temperatures are reached 
residual stresses result due to the nonuniform cooling process. Sometimes these 
stresses are larger in magnitude than the stresses expected due to the load op 
the structure to be built from the columns. In the case of rolled columns, 
the residual stresses due to cooling are tension in the central portion of the 
flange and compression in the exterior portions. Dr. Beedle’s findings regard. 
ing the effect of these residual stresses upon the load-carrying capacity or 
buckling characteristics of columns have placed the design of structural ele. 
ments on a more sound basis than heretofore and should result in considerable 
economies in structural designs utilizing rolled steel shapes. 

With NSF support, Dr. Beedle is pursuing the findings of the initial study 
with a view to developing specific design criteria for use in the field of structural 
engineering. 


SoLaR ENERGY 


(Dr. J. A. Duffie, University of Wisconsin, investigator) 


The National Science Foundation has actively supported and stimulated basic 
research in solar energy in the belief that scientific progress in this field holds 
great promise for all mankind. The Foundation supported a symposium on 
the utilization of solar energy at the University of Wisconsin in 1953 and, along 
with several other sponsors, a conference on the use of solar energy at the 
University of Arizona in 1955. Of greatest note to date, in terms of specific 
projects supported, has been the work of Dr. J. A. Duffie, who was awarded 
a National Science Foundation grant to study the application of solar energy. 

Dr. Duffie determined the amount of usable radiation reflected and emitted 
by various materials during hours of daylight and darkness and determined 
the heat absorbed in solar water heaters as heat collectors. Among the promis- 
ing developments of these studies was Dr. Duffie’s light-dark engine which used 
sunlight and shading for pumping liquids. 

As a result of this work, Dr. Duffie was awarded a $250,000 grant from the 
Rockefeller Foundation for further study of the application of solar energy. 


EFFrect OF ELEVATION ON DISTRIBUTION OF ARACHNIDS 


(Dr. C. Clayton Hoff, University of New Mexico, investigator) 


By means of NSF support, Dr. Hoff has studied the effects of elevation upon 
the distribution of arachnids. During the course of these ecological studies, he 
has found 17 species of pseudoscorpions never before reported in scientific 
literature. 

From a more immediate and practical standpoint, Dr. Hoff's investigations 
have contributed significantly to existing knowledge of the life cycles and 
environmental requirements of many spiders, scorpions, and ticks which are 
native pests to the Southwestern United States. This new knowledge may 
prove to be important in dealing with certain diseases of domestic animals and 
of human beings, such as those transmitted by mites, ticks, etc. 
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ABSOLUTE SPECTROPHOTOMETRY OF THE STARS 


(Dr, A. E. Whitford, University of Wisconsin, investigator; Dr. A. D. Code, 
University of Wisconsin, assistant investigator) 


Supported by an NSF grant, Drs. Whitford and Code have devised and con- 
structed a new scanning spectrograph which may well constitute the most 
important development in astronomy during the past year. 

Knowledge of the physical state and chemical composition of the heavenly 
podies is derived from analysis of the light they emit. This analysis is per- 
formed by studying the colors of the spectrum. Spectra of bright objects can 
pe studied in detail, but faint objects require more approximate methods. 
Increased sensitivity of photoelectric cells and improvements in auxiliary elec- 
tronic equipment in recent years have made possible more accurate studies of 
faint objects. 

Earlier work by Stebbins and Whitford was based on analysis of the light 
transmitted by six different color filters, each covering a wide band in the 

trum. This has led to an apparent color excess for galaxies with large 
red shifts. The observational refinements made possible by the new scanning 
spectrograph constructed by Whitford and Code have virtually eliminated this 


effect. 

The Stebbins-Whitford effect is of great importance in the development of 
modern cosmological ideas regarding the origin and evolution of the universe. 
The color excess originally reported indicated a rapid evolution of galaxies, 
and the new result seems to support the steady-state theories. 

The foregoing is an excellent example of how a major advance in scientific 
knowledge is frequently brought about through improvements in observational 
techniques and instruments and is a typical example of NSF instrumentation- 


type grants. 
THE “BRYOZOA” OF THE ANTARCTIC 


(Dr. Mary D. Rogick, College of New Rochelle, investigator ) 


The Bryozoa, known chiefly because of their importance in oil geology, are 
tiny aquatic animals which occur in colonies of millions of individuals, usually 
in salt waters. They are significant to oil geology in determining the geologi- 
eal ages of certain rock strata. 

Thanks chiefly to the work of Dr. Rogick, the Bryozoa of the Antarctic con- 
tinent are becoming one of the best known forms of life on that continent. 
With the assistance of NSF grants, Dr. Rogick has studied the sizable collection 
that was brought back to the U.S. Navy’s 1947-48 Antarctic Expedition, and 
finds that the collections include more than 100 species of Bryozoa, many of 
which are new to this branch of science. 

The major results of Dr. Rogick’s work to date have been published, accom- 
panied by numerous detailed illustrations prepared by the author herself, in the 
Proceedings of the U.S. National Museum (vol. 105, pp. 221-317, 35 pls. 1956). 


TAXONOMY OF THE GENUS “SyNCHYTRIUM” 


(Dr. John 8. Karling, Purdue University, investigator) 


Dr. Karling’s recent investigations, carried on with NSF support, have re- 
sulted in findings which may eventually prove to be of considerable economic 
significance. The genus Synchytrium is a large group of fungi (water molds) 
which parasitize higher plants and cause galls or malformations on the host 
plants. Some are of considerable everyday importance; e.g., the species which 
causes the wart or black scab of potato. 

The fungi studied by Dr. Karling are obligate parasites; that is, they cannot 
be grown except in the tissues of living host plants. His researches on the living 
parasites indicates that there are many more species of Synchytrium than has 
previously been supposed, and that many or most of these are highly selective as 
to host plant species. He finds also that the types of galls produced on the host 
plants are of several types, depending upon the species of fungus which produces 
the gall; the cells of the host plants are stimulated to different types of enlarge- 
ment and division by different species of fungi. 

These findings are regarded as significant preliminary steps toward the ex- 
planation of the necessity of obligate parasitism of one organism upon another, 
and the mechanism of host reaction which is stimulated by a parasite. 
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Low-TEMPERATURE SCIENCE 


(Dr. John R. Pellam, California Institute of Technology, investigator) 


Research conducted by Dr. Pellam with NSF support resulted in a superfiuig 
wind tunnel—one of the most significant recent developments in low-temperature 
science. 

Hydrodynamicists have always dreamed of a frictionless fluid which cou 
be used in testing their mathematical theories. Dr. Pellam capitalized on the 
fact that helium, below 2° K, is known to have no viscosity. In this experiment, 
an aerodynamic foil was exposed to a controlled flow of superfluid helium. The 
lift of the foil was examined under various conditions of flow of the superfiuid, 
The results indicate that there is no lift in this perfect fluid demonstrating yery 
p-sonmmal the validity of an assumption physicists have wondered about for 

ecades. 

This experiment constitutes the first case of hydrodynamic flow about ap 
obstacle in a truly frictionless fluid with a viscosity coefficient of zero. While 
it is too early to speculate upon the practical application of this basie dig. 
covery, its very nature presages future significance in several different aregs 
of applied research and development. 


ALGAE IN ARID AREAS 


(Dr. Lora M. Shields, New Mexico Highlands University, investigator) 
Fundamental research conducted by Dr. Shields and supported by the National 


Erosion of arid and semiarid soils is a too well known phenomenon in this 
country. Low annual rainfall in certain areas and other environmental factors 
are responsible for the development of a series of soil conditions which ultimately 
lead to a rather great tendency for water and wind erosion to occur. Crusis 
which form in the top layers of these soils following infrequent precipitation 
tend to reduce water infiltration, thereby increasing runoff and consequent 
erosion. This soil usually supports little plant life of the type which could 
raise the fertility and the desirable structural qualities of the soil. However, 
scientists have found within the past few years that the surtace crust in certain 
areas Of arid soil contains a meshwork of minute plants and that crusts con 
taining such algae do not retard infiltration. Thus the soil] is able to receive 
full benefit of any precipitation that does occur, 

In an important new discovery, Dr. Shields has found that this relatively 
thin layer of algae contributes enormously to the improvement of soil conditions, 
Amino nitrogen produced by the algae evidently percolates downward from the 
soil surface and permits existence of vegetation which could not otherwise 
survive in the arid environment. The soil nitrogen supply in these algal crusts 
has been found to be as much as 1,500 times as great as that in the soil 12 inches 
beneath. It is significant scientifically that these algae develop and remain 
under the rigorous environmental conditions of the desert. 

While much further research is necessary, the above findings could prove to 
be of great economic significance to the South Central and Southwestern United 
States. 

GENE-ENZYME RELATIONSHIPS 


(Dr. Charles Yanofsky, Western Reserve University, investigator) 


Research carried on by Dr. Yanofsky with NSF support is augmenting con- 
siderably the existing store of scientific knowledge concerning gene action and 
interaction in the formation of specific enzymes. 

Of the problems of fundamental significance in genetics, none is more inter- 
esting, or more difficult, than that of determining how invisibly small genes 
produce their striking effects on the entire organism. Heretofore, the only 
general theory of gene action presumes that each gene elaborates some special 
enzyme required to mediate a particular biochemical reaction within the cell. 
’ Dr. Yanofsky is applying techniques which may be said to constitute one of 
the first truly critical tests of the gene-enzyme hypothesis. Using the bread 
mold Neurospora, a popular organism in biochemical genetics, Dr. Yanofsky 
has produced strains unable to form a particular enzyme, due to a specific gene 
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putation. However, occasionally mutations of entirely unrelated genes some- 
how wake up the original mutant gene, permitting it to regain its capacity to 

uce the enzyme. Assembling a large number of these stimulatory genes, 
pr. Yanofsky has a potent tool to unlock the mystery of gene-enzyme rela- 
tionships. 


[THEORETICAL PHYSICOCHEMICAL STUDIES ON IRREVERSIBLE THERMODYNAMICS 
(Dr. Henry Eyring, University of Utah, investigator) 


Classical thermodynamics is one of the most powerful and effective tools 
available to scientists for understanding phenomena in the universe. Unfor- 
tunately it is a tool of limited applicability for it does not involve one of the most 
important variables of nature, which is time. In the past 5 years, both chem- 
ists and physicists have been actively engaged in extending this formulation to 


__ systems that involve time; however, their success has been limited to linear 


systems. 

Recently, Professor Eyring, one of the outstanding theoretical chemists in the 
world, has developed such a nonlinear theory of irreversible thermodynamics 
pased on chemical rate theory. This approach allows them to describe the be- 


pavior of any physical and chemical systems characterized by large departures 
from a state of stability or equilibrium as actually found in nature. Successful 
applications of this theory have been made leading to a deeper understanding 
of such seemingly diverse phenomena as mechanism of nerve action, transport 
of salts across living biological membranes, separation of isotopes, and the opera- 
tion of electrolytic cells and batteries. All transport operations involving trans- 
fers of heat, matter, and energy as exemplified by many chemical industrial 


processes are subject to the same laws and principles as coded and unified in this 
comprehensive theoretical development. 


TEMPERATURE AND GRowTH 
(Dr. Paul J, Kramer, Duke University, investigator) 


Recent studies by Dr. Kramer, supported by a NSF grant, have disclosed new 
information regarding the relationship of temperature to plant growth which may 
prove highly significant in the area of forest management and of consequent 
value to the timber and lumber industry. 

Dr. Kramer’s studies have been directed primarily toward the relationship of 
various combinations of light and temperature to rate, duration, and total growth 
in representative forest tree seedlings. His results thus far indicate that high 
day temperatures produce increased height growth of loblolly pine and red oak 
reedlings but that high night temperatures cause decreased rate of growth. 
These data support the theory that the high night temperatures of midsummer 
might be responsible for the cessation of growth of many tree species at that 
time and a limiting factor in the southward extension of certain northern 


' species which occur only in the southern high altitude. 


In addition, Dr. Kramer demonstrated in the laboratory that both species grow 
more rapidly early in the season than in the second half of the growing season, but 
those exposed to coolest nights made more growth later in the season than those 
subjected to warm nights. He also found that individual trees seldom grow con- 
tinuously for more than a few weeks at a time. 

The discoveries coming from Dr. Kramer’s investigations are of obvious im- 
portance to foresters and forest managers and to those scientists who are con- 


_ tinually endeavoring to solve the riddle of growth in plants. 


GEOGRAPHIC DISTRIBUTION OF FunaI SPECIES 
(Dr. A. H. Smith, University of Michigan, investigator) 


NSF-supported investigations by Dr. Smith and his associates dealing with the 
life histories of the large and economically important group of mushroom-like 


fungi (Basidiomycetes) have produced findings which may have important im- 
plications for forestry and other agencies concerned with biological control. 

It was formerly thought that fungi, because of their propagation by minute 
dust-like spores, were generally distributed throughout the world without regard 
to natural boundaries. However, Dr. Smith’s studies are showing conclusively 
| that individual species of fungi are confined, in nature, like other plants (and 
animals) to relatively limited geographical areas. 


= 
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DEVELOPMENT OF BUBBLE CHAMBER 
(Dr. Donald A. Glaser, University of Michigan, investigator) 


A “bubble chamber” developed by Dr. Glaser with NSF support has 
operated successfully at the Brookhaven Cosmotron; this is a major Advang 
in instrumentation for nuclear and cosmic ray research. 

This bubble chamber affords a new method for observing cosmic rayg and 


particle fragments from machine-generated nuclear reactions. The Apparatys 
uses liquids under tension which produces tracks of the rays and fragment 
as they move through the liquid. It is particularly useful in investigation 
carried out on the large accelerators such as the Brookhaven Cosmotron, 
have shown that with the bubble chamber, just as with the cloud chamber the 
velocity of charged particles may be determined to an accuracy of about j 
percent. In the case of the bubble chamber, the velocity measurement ig obtaing 
from counting the number of bubbles formed along tracks left by particles jj 
passing through the chamber. 

In addition to the above development, a new chamber, containing liquid 
xenon, has been devised which, when perfected, will be of considerable furthe 
significance as it will have a very high detection efficiency for neutral radiation: 
such as gamma rays, neutral pi-mesons and neutrons. 


STIMULATION OF FRONTAL LOBE 


(Dr. H. E. Rosvold, Yale University, investigator) 


Basic research on brain functions carried on by Dr. Rosvold with NSF suppor | 
has resulted in findings which hold promise of defining more objectively | 
more quantitatively the changes that may be expected in emotional and inta. | 
lectual behavior of human patients following frontal lobotomy and lobectomy 
lesions. 

Dr. Rosvold’s investigations were concerned with changes in the brain whied | 
are produced by frontal lobotomies and the reasons which such operations hap | 
been successful in alleviating certain types of mental disorders. Tiny electrods | 
were implanted permanently in the brains of monkeys and chimpanzees, ‘Tht 
electrodes were wired to sensitive instruments which recorded electrical activi 
of the brain or were used to electrically stimulate certain specific areag@# 
the brain. 

Using these techniques, Dr. Rosvold has found that it is possible to prodie 
impairment in certain types of complicated tusks by stimulating very smal 
points in the frontal lobe and that the deficit appears to be of the same ip 
as found following frontal lobotomies. As a result of this research, he WE 
able to localize the area in the brain which is responsible for some of fig 
deficits and has found that the decreased fear which results from front 
lobotomies can be obtained by restricting the brain lesion to one specific par 
the cingulate. 

Thus, one more step forward has been taken in determining the relationship | 
between the brain and emotional and intellectual behavior—an area where ther 
is a dearth of quantitative information. Dr. Rosvold’s findings will undoubtely 
lead to further information of aid to brain surgeons and psychiatrists in alle 
viating certain mental disorders. 


MvutTATION Errects OF RADIATIONS 
(Dr. A. Gib DeBusk, Northwestern University, investigator) 


The mechanism by which radiation induces genes to mutate is not nearly s 
well understood as it should be. From a practical point of view, however, 
identifying procedures that will modify the amount of damage expected from 
a given exposure is as important as discovering the precise mechanism involved. 
Dr. DeBusk has set himself the ambitious task of doing both at once. 

Dr. DeBusk visualizes that cells normally contain “biosynthetic” mechanisms, | 
dependent upon the presence of a particular enzyme (or enzymes), which at 
to repair genetic damage resulting from radiation. Thus, enzyme “poisons” a)- 
plied together with radiation should enhance the expected damage. This reli- 
tionship has been reported by several investigators, but Dr. DeBusk believes he 
has identified one of the specific enzymes involved as cytochrome oxidate. 
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Now using a particular set of Neurospora mutants having genetically altered 
cytochrome systems, DeBusk is attempting to analyze precisely the genetic fac- 
tors involved in the repair system. Should he be able to demonstrate experi- 
mentally the nature of that system and its mode of operation, a theoretical basis 
will have been established from which remedies may be developed to repair 
genetic damage resulting from radiation exposure. 


NEW TYPE OF ACCELERATOR 
(Midwestern Universities Research Association (MURA) (several investigators) 


NSF-supported investigations by the association (MURA) have resulted in the 
development of a new type of accelerator that may result in the changing in 
pattern of all future medium-energy accelerators of the betatron or synchro- 
tron-cyclotron type. 

This discovery arose during the course of MURA investigations of various 
| methods of accelerating particles by billion-electron-volt energies. The new ac- 
@lerator type evolved from a theoretical study, subsequently confirmed by model 
experiments. The new accelerator has been called the FFAG type, or more com- 
pletely, the fixed field alternating (focusing) gradient type (fig. 4). This high 
voltage machine has a fixed magnetic field rather than a pulsating one and has 
specially shaped pole pieces having spiral grooves. 

The new discovery opens up the possibility of gains in intensity of the beam 
of particles by a factor of 10,000 and gains in simplicity of design which promise 
great savings in cost by reduction in requirements for critical materials such 
as iron and copper. Some physicists regard it as the most significant event in 
high voltage accelerators since the joint Russian and American discovery of the 
synchrotron-cyclotron principle, which occurred near the clost of World War II. 


Fiovre 4. An operating electron model of a reversed-field FFAG accelerator. 
Eight sectors of positive field and eight narrower sectors of negative field are 
employed. The betatron core is seen linking the region occupied by the par- 
ticle orbits. (f) Magnet sector with forward or positive field; (r) magnet 
sector with reversed or negative field; (c) betatron core; (i) injector; (im) 
pump manifold. 
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DISCOVERY OF A PossIBLE New TREATMENT OF THYROID D1sorpERs 
(Dr. Jane Park, Vanderbilt University School of Medicine, investigator) 


A very important fundamental discovery of recent years concerns the 
anism of energy transfer and utilization by living organisms. The mechani 
known as oxidative phorphorylation, is dependent upon availability of adequat 
supplies of a substance known as adenosinetriphosphate (ATP). Lack of ol 


‘quate amounts of ATP or other interference with the process is incompatible 


wih normal life since all bodily processes are dependent on proper utilization 
of energy. 

The hormone of the thyroid gland, thyroxin, is known to be involved in en 
utilization. Dr. Jane Park, investigating the interrelations between these 
esses with aid of a NSF grant, has found in test-tube experiments that excessive 
amounts of thyroxin inhibit the replenishment of the key compound, ATP, 
thermore, the deleterious effect of thyroxin can be abolished by adding sup. 
stances which bind thyroxin such as magnesium or manganese. 

These findings made it apparent to Dr. Park that in hyperthyroidism, g 
disease of the thyroid gland, the excessive amounts of thyroxin produced 
prevent adequate replenishment of the stores of ATP and the inadequate app 
in turn, is responsible for the symptomatology. It appeared logical, therefore, 
that treatment of hyperthyroid patients with magnesium or manganese should 
bind the excess thyroxin, permit the normal replenishment of the ATP supply 
and so abolish the symptoms. Dr. Park and her collaborators have tested this 
hypothesis in a small group of hyperthyroid patients and the results haye 
confirmed the hypothesis; i.e., the symptomatology of hyperthyroidism is alleyj. 
ated and the patient returns toward the normal state. 

This mode of treatment, if confirmed by further experimentation, promiges 
to be of great value for clinical treatment of hyperthyroidism, and particularly 
for so-called thyroid storms and for preoperative treatment preceding opera. 
tions for certain varieties of thyroid disorders. It also provides a splendid 
example of how the most fundamental type of research leads to important 
practical applications by providing the basic knowlege for understanding normal 
vital processes and the abnormalities which may occur. Only in this way cap 
properly reasoned treatment be devised. 


New Type or Rapio ASTRONOMY ANTENNA 
(Dr. John D. Kraus, Ohio State University, investigator) 


With the support of an NSF grant, Dr. Kraus developed a new alized 
antenna for radio astronomy observations which Prof. Harlow Shapley of 
Harvard cited as one of the top 10 highlights in astronomy in 1954. 

The reception of radio waves from outer space is made possible by new elec 
tronic developments and especially the development of special antennas for 
receiving the waves. The new antenna developed by Dr. Kraus is a flat grid 
which covers a rectangular area 160 feet long and 22 feet high and contains % 
small helical antennas (fig. 5). This antenna has been able to develop a 
sensitivity many times greater than those developed previously. Dr. Kraus has 
scanned the sky with this instrumentation and plotted a radio map of the entire 
portion of the sky visible from Columbus, Ohio. 

Dr. Kraus is continuing his research and, with NSF support, is developing a 
still more sensitive antenna than his first with considerable more power of 
distinction (resolution) between sources of radio activity. 
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ROLE OF STEROLS IN HEALTH AND DISEASE 
(L. F. Fieser, Harvard University, investigator ) 


Under partial support from NSF, Dr. Fieser has identified and isolated a 
chemical compound showing antibiotic properties which may find signiticant 
use both in therapy and industry. 

Dr. Fieser has been studying a group of chemical compounds known ag 
quinones which are distributed widely among plants and animals. Amon; 
others, he singled out for investigation a pigment known as gonyleptidine which 
is secreted by a spider found in Uruguay. Through the application of quinone 
chemistry, the components of this pigment were isolated. Although known, 
these substances had been neglected previously. However, they were found to 
have considerably greater antibiotic activity than all of many other quinones 
investigated. 

Having determined the structure of the compound, it was possible to produce 
it synthetically—at a cost which proved to be low. It is now under study by 
biological and medical groups and the pharmaceutical industry for use in therapy 
and for certain industrial uses (e.g., as sporicides in the paper industry), 


METASTABLE BoILinG 
(Dr. J. W. Westwater, University of Illinois, investigator) 


Working with the help of an NSF grant, Dr. Westwater developed a new 
method for studying the boiling of liquids, which may aid in the development 
of fundamental equations for predicting heat transfer rates in the different 
regions of boiling. 

It is a curious fact that some of the most familiar phenomena in nature are 
among the least understood. So it is with the boiling process. It hag beep 
known for some time (since 1934) that three distinct types of boiling existed— 
nucleate, transition, and film boiling. To the eye, they are distinctly different. 
An experienced worker can even distinguish them by ear. In a typical test, the 
noise rises from 2 to 18 and then to 26 decibels as the boiling progresses from 
nuclear to transition to film boiling. The heat transfer properties are, also, 
decidedly different, being more efficient in some stages than in others. Still much 
was to be learned about the nature of boiling, its physical properties, and how 
to control it. 

The mystery has recently been further pursued by Dr. Westwater under an 
NSF-supported project entitled ‘“Metastable Boiling.” Asa result, Dr. Westwater 
has clarified the difference between the three types of boiling. A set of still 
photographs was obtained at a film exposure time of one-millionth of a second, 
and motion pictures were taken at a rate of 4,000 frames per second of alcohol 
(methanol) boiling at atmospheric pressure. The most important discovery 
from Dr. Westwater’s experiments was that boiling is a very orderly process 
when slowed down by the slow motion camera and not the apparently con- 
fused phenomenon viewed by the naked eye (figs. 6a and 6b). The various stages 
of this observed process are summarized below. 

In nuclear boiling—the usual boiling that occurs in a teakettle—bubbles form 
on the hot surface with greaf speed. As soon as one bubble breaks loose, a 
new one forms at precisely the same point on the hot surface and the surface 
seems to be peppered with active points. Heat transfer is most effective in 
this state and depends primarily on the number of active points which in turn 
is dependent upon the temperature of the hot generating surface. In the case 
of methanol, 17 bubbles per second and of 0.17 inch diameter were formed at 
each active point. Ata certain critical temperature, however, a dramatic change 
takes place in the boiling process. The heat transfer rate decreases consider- 
ably, the boiling becomes noticeably louder, and the pictures show a series of 
small explosions occurring along the solid surface of the fluid. For methanol, 
the burst occurred 84 times per second and the generation of bubbles is random. 
A vapor film forms over the surface of the fluid at this stage and when the 
vapor film becomes thick it smothers the vapor burst resulting in the final fype 
of boiling—film boiling. Heat transfer and vapor generation fall to their lowest 
value even though the temperaturé is relatively high. No explosive bursts can 
be seen at this stage, but loud drumlike noises rumble from the liquid. New 
vapor is formed at the surface of the vapor-fluid interface and not on the solid 
surface of the heating element. Ripples of vapor emerge in a gentle wave motion 
at 74 waves per second for the methanol at this stage. 
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Dr. Westwater’s research has resulted in a significant addition to existing 
knowledge of a basic physical process. It has attracted a great deal of interest 
among scientists and has already resulted in numerous publications in a particu- 
larly wide variety of technical journals. 


RELATION OF LIVER DISEASE TO CERTAIN MENTAL DISORDERS 
Dr. 8. P. Bessman, University of Maryland School of Medicine, Investigator 


Basic research conducted by Dr. Bessman under an NSF grant has produced 
findings as to the relationship between liver disease and mental symptoms which 
may have widespread clinical value. 

All the changes which take place between the moment of entry of a foodstuff 
into an organism and the moment of discharge of its products into the environ- 
ment are included in the field of intermediary metabolism. As understanding of 
this area has increased recently, attention has become focused upon certain small 
molecules or organic fragments which appear repeatedly in the various pathways 
of the metabolic process. 

Dr. Bessman has been investigating the fate of certain of these fragments 
(acetyl groups) in the liver, their utilization in the synthesis of specific com- 
pounds, and the subsequent production of energy which results. During the 
investigation of these reactions, his interest was directed to the role of ammonia 
which normally is produced in the intestinal tract and is removed from the blood 
by the liver. 

It has long been known that patients with liver disease frequently exhibit 
mental symptoms, and that in many cases, these symptoms become severe enough 
to cause convulsions. coma, and eventual death and it has been suggested that 
this complex of symptoms results from the toxic effects of the accumulation of 
ammonia in the blood. Dr. Bessman has been able to demonstrate that this 
excess ammonia is taken up by the cells of the brain where it appears to reverse 
a specific chemical reaction normally occurring there. This, in turn, leads to the 
inability of the brain to utilize oxygen properly. 

This investigation may have clinical value in the treatment of many diseases 
other than liver disease, since it has been shown that the mental symptoms as- 
sociated with heart disease, intestinal obstruction, and possible sepsis are either 
caused by or seriously augmented by increased ammonia concentration in the 
blood. At present, Dr. Bessman is attempting to find specific methods of en- 
hancing the normal utilization of ammonia. 


SYNTHESIS OF DL-TESTESTERONE 
Dr. William S. Johnson, University of Wisconsin, Investigator 


The organic chemical research conducted by Dr. Johnson, with NSF support, 
has been directed toward the synthesis of structures related to the steroids. A 
notable advance during the past year has been the successful, complete total 
synthesis of the hitherto unknown DL-testesterone. Resolution of this racemate 
yields d-testesterone, which is identical to the natural male hormone. Significant 
progress has also been made toward the total synthesis of 1l-oxygenated steroids 
(of which cortisone is an example) in which the oxygen at Cu is introduced at 
an early stage of the synthesis. 


BETTER UNDERSTANDING OF THE FUNDAMENTAL DISORDER OF DIABETES 
Dr. Rachmiel Levine, Michael Reese Hospital, Chicago, Investigator 


All living organisms are composed of cells and, in order to function and sur- 
vive, these individual cells must receive nourishment and excrete waste products. 
Such substances (nutrients, waste product, etc.) must pass through the mem- 
brane which surrounds each cell. Thus, this membrane must be permeable but 
yet selectively so—otherwise there would be uncontrolled migration of necessary 
and/or deleterious substances out of or into the cell. 

This fundamental vital process is not at all clearly understood and is at pres- 
ent a very active field of investigation. NSF is supporting a number of studies 
in this field, all of which are showing good progress, but a most interesting and 
important finding has resulted from the work done with the aid of NSF support 
by Dr. Rachmiel Levine of Michael Reese Hospital. In his work on transport 
of substances through the cellular membrane, Dr. Levine directed particular 
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attention to sugars since every cell requires sugar as a nutrient. Dr. Levine 
found that sugar molecules do indeed pass through the cell membrane into the 
cellular interior. He further found that the rate of entry of the sugars which 
are normally utilized by cells is controlled by the hormone of the pancreas, jp. 
sulin. Thus, if insulin is not available, the sugar (glucose) normally utilized 
by all animal cells is not able to traverse the cellular membrane. This means 
that in any disorder in which there is a deficiency of insulin, as in diabetes, the 
sugar cannot enter the cells, which in turn tend to “starve.” Also, because sugar 
‘cannot enter the cell, it cannot be utilized. Thus, it piles up in the blood anq 
“overflows” (i.e., is excreted) into the urine. All the symptoms of the disease 
stem from these basic disorders. 

Dr. Levine's finding, for the first time, provides an explanation of how insulin 
controls sugar utilization and of the basic nature of the disease, diabetes, which 
results from a deficiency of insulin production in the body. This is a good ex. 
ample of the manner in which basic research provides information of practica} 
importance. 

BASIC-SIZE REDUCTION STUDIES 


(Dr. Milton C. Shaw, Massachusetts Institute of Technology, investigator) 


NSF-supported research conducted by Dr. Shaw has produced a new theo- 
retical basis for size reduction and for which the George Westinghouse Award 
was presented to Dr. Shaw at the national meeting of the American Society for 
Engineering Education in 1956. 

Particle-size reduction operations such as crushing and grinding, also known 
as comminution, enter into the early process stages of many industries such as 
coal, plastics, metals, wood products, cement, ceramics, uranium separation, and 
paper. Separate empirical laws descriptive of comminution, formulated by Kick 
and by Rittinger in the past, are helpful in defining the energy limits of such 
operations, but are not in agreement with all the data. 

Dr. Shaw's studies havce shown that Kick’s law holds for very fine grinding 
(particles less than one micron in size) whereas Rittinger’s law is correct within 
a relatively small range of particle sizes. Shaw’s work indicates that appreciable 
plastic deformation is associated with the grindings of materials ordinarily con- 
sidered brittle. Thus, common principles govern the energy requirements in such 
operations as the ball mill grinding of stone and the machine grinding of metals, 

Dr. Shaw’s clarifying studies should make possible greater efficiency in ma- 
chine design and operation. 


SIGNIFICANT RESEARCH DEVELOPMENTS 


Waw-eating birds provide clue for control of tuberculosis —The honey guide, 
a small family of bird found primarily in Africa, presents an interesting problem 
in animal behavior in its symbiotic (mutually beneficial) relationship with eer. 
tian mammals, including human beings. Specifically, these birds guide the 
mammal to the vicinity of wild bees’ nests and, following the foraging of such 
nests by the mammal, feed avidly on the waxy comb, which constitutes their 
chief source of food. In the course of investigations on this behavior and on 
the unique problems of digestion and nutrition involved. a hitherto unidentified 
wax-splitting bacterium was isolated from the intestinal tract of the bird. Al- 
though this organism, Micrococcus cerolyticus, cannot by itself degrade wax 
in vitro, rapid breakdown of wax occurs if a mixture of ground liver, intestine, 
and spleen of chicks is added to the culture. Conversely, chicks, while them- 
selves unable to digest wax, metabolize this substance effectively if it is mixed 
wtih a culture of the micrococcus. 

Of particular interest is the apparent “interference” effect between the miero- 
coceus and the tubercule bacillus, whose envelope is “waxy” or lipoidal in na- 
ture. As a result of recent studies in this connection, a protein fraction isolated 
from the micrococcus has been found to inhibit the growth of the tubercule bacil- 
lus in tissue culture. This apparently is a result of inhibition of the oxygen 
uptake of resting cells or of cell-free extracts of the bacillus. In preliminary ex- 
periments, it has been found that this protein fraction also appears to protect 
guinea pigs against tubercule basillus, presumably by inhibiting the development 
of the infecting organisms. 

This investigation may not only provide an explanation of the basic mecha- 
nisms of “interference” between two microbial species and of wax digestion but 
also suggests important implications in the therapy and control of tuberculosis, 
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Moreover, this work vividly illustrates how information in one area of biological 
sciences may lead directly to important observations in another, superficially 
quite unrelated area. 

Basic genetic ariom regarding individuality of genes under question.—A firm 
belief in the individuality of genes underlies all research in modern genetics. 
By “individuality” is meant that a given gene will not be modified or changed 
in any way by external influences, except for the well-known agents, such as 
X-rays, which cause mutation. Although the expression of a gene can readily 
be affected in all kinds of ways, the basic nature of a gene is presumed to re- 
main constant and unchanged, generation after generation, until such time as, 
by chance, it suffers a mutation. Then the new mutant form of the gene again 
persists almost indefinitely until such time as another mutational event may oc- 
cur to produce still another mutant form of the gene. 

The first case on record which clearly violates this basic axiom about the indi- 
yiduality of genes has been discovered. A gene in corn—one that produces 
color in the kernel—can be permanently modified simply by bringing it into com- 
bination with a particular one of its alleles (partner genes). When the color 
gene is later removed by outcrossing from the “contaminating” influence of its 
partner, it is found to be no longer capable of producing normal seed pigment. 
Further, this loss of potency is permanent; the color gene has been mutationally 
changed. Thus, it is now possible to modify at will a particular gene merely 
by makilig a cross of two different kinds of corn plants. 

“Should this phenomenon be found to occur generally, an entirely new mecha- 
nism will have to be taken into account in explaining the origin of genetic 
variability, which itself underlies all evolutionary change. This discovery may 
well turn out to be among the most significant basic discoveries in genetics. 
In any event, the “individuality of genes” will never be the same again. 

Plants share root systems.—In nature, the roots of plants of many species or 
of individuals of the same species frequently grow together in a tangled mass. 
It has also been reported that natural root grafts may form between one plant 
and another, but the significance of this botanical curiosity is poorly understood. 
Grafts were revealed by examining roots of trees exposed by windfalls, excava- 
tion of roots, or by detection in a tree of substances (isotopes, dyes, poisons, 
etc.) injected into another tree. Injection of these substances into root systems 
through stumps of felled trees proved to be the most effective method of deter- 
mining the transfer of material between trees, and therefore the presence of 
a true root graft. 

It was discovered that more than half of the trees in one test plot were grafted 
te one or more of the neighboring trees. In another test plot not only were 
most of the root systems grafted together, but this method revealed that many 
of the seemingly dead smaller trees had living root systems which had been 
captured by the large trees. 

These findings may bring into question one of the basic assumptions of plant 
ecology, namely, that most plants operate as individual entities in competition 
With other individual entities, These results suggest that some plants may oper- 
ate as a well-knit group or unit having a common physiology. The concept of 
group operation could be of importance in understanding the dynamics of vegeta- 
tion development. 

Nonnerve tissue tumor agents specifically induce nerve growth.—Certain can- 
cerous tissues (sarcomas) of mice contain a diffusible agent which strikingly pro- 
motes the outgrowth of nerve fibers from spinal and sympathetic ganglia (groups 
of nerve cells along the spinal cord) in the chick embryo to which these sarcomas 
have been grafted. The tumor agent is specific in that it does not stimulate the 
growth of any cells other than those in the spinal and sympathetic ganglia. 
More recently it has been found that nerve growth factors, similar to the tumor 
factors, are present in the salivary glands of the mouse and rat, in snake venoms, 
and in the venom of the Gila monster. Both the sarcoma and venom factors are 
proteins which obtain their effects by stimulating the protein-synthesizing ma- 
chinery of the nerve cell. As one of several example of the influence of diffusible 
protein growth-promoting substances upon cell behavior, these studies advance 
our understanding of the control of pathological and normal growth in animals, 
including man. 

Mechanism of information-exchange between cells probed.—Understanding the 
process of development of multicellular organisms from the original single cell, 
the fertilized egg, requires knowledge of the control mechanism by which cells 
interact (exchange information) to promote orderly growth and differentiation. 
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A most promising technique for studying this phenomenon has been that og 
interposing barriers, such as filters and membranes, between interacting cellular 
groups. Results so far obtained show that direct surface contact between cetis 
is not necessary for the transmission of information from one cel] to another 
the form of special information-bearing molecules). There are indications that 
the chemical transfer of information occurs via cytoplasmic bridges conne¢ 
‘ae cells and low macromolecular bridges of the matrices which surround the 

8. 

Sex hormones control plant growth—Sex hormones not only control sex 9 
formation and sexual behavior in animals and the higher plants but have been 
recently discovered to play a similar role in the more primitive plants (water 
molds and ferns). In the water molds the sexual process is composed of a num. 
ber of distinct reactions which occur alternately in the male and in the female, 
and each reaction is directly dependent both for its initiation and regulation 
upon a hormone(s) produced by the plant during the last preceding stage. Par- 
ticularly interesting is the isolation and chemical characterization of a specific 
male sex-organ-inducing agent secreted by the sex cell-producing stage (pro- 
thallium) of the common bracken (fern). This agent, at a concentration of 1 
part in 30,000, is able to transform almost half of the cells of the test fern 
prothallium into male sex-organ-producing cells, whereas no male sex organs 
develop in the untreated controls. The agent which is organ specific, but not 
species specific, has been identified as an unsaturated aliphatic acid with a 
molecular weight of about 500. 

Proteinlike materials synthesized directly from amino acids.—Proteinoids 
(proteinlike material) have been produced by the application of heat (170° ©.) 
to mixtures of amino acids. By the use of two acids—aspartic and glutamic— 
in excess quantities, it has been possible by adding various mixtures of the 18 
amino acids which occur in natural proteins to produce substances with charac. 
teristics of proteins. The amino acids polymerize in a specific nonrandom order, 
By the proper selection of these amino acids, it is possible to synthesize protein. 
oids which contain desired pharmacological properties, etc. 

The sequence of reactions and products formed through thermal action on 
amino acids to produce proteinoids gives strength to one of the hypotheses of 
biogenesis—namely, that complex biological molecules originally came into 
existence in the presence of moderately high temperatures, possibly resulting 
from the intrusion of hot volcanic magma into marine waters or by the 
inundation of heated tidal pools. 

The alteration of proteins at will.—The discovery of a method for introducing 
sulfur in the form of sulfhydryl (SH) groups and disulfide (SS) groups into 
proteins and proteinlike molecules has made it possible to alter at will the 
physical, chemical, and physiological characteristics of proteins. This develop- 
ment not only provides an excellent tool for probing the structure of the protein 
molecule, but also permits tailoring of proteins with desired medical and indus- 
trial characteristics. 

The reagent used is N-acetylhomocysteine thiolactone with silver as a catalyst, 
The number of SH groups introduced is controlled by varying the concentra- 
tion of silver. These SH groups are incorporated into the protein molecule 
through displacement of amino groups (NHo). 

A nonmelting gelatin which has promise as photographic emulsion, and a 
nonsolidifying gelatin which might be used as a plasma extender have been 
prepared. Similarly a protein fraction with which antibiotics, mercurial 
diuretics, etc., may be conjugated to extend the life and potency of these agents 
has been postulated. The use of this process on aminated cotton has produced 
a product with a number of woollike characteristics. (SS groups are the chief 
crosslinks in wool fabrics, but are absent in natural cotton.) This thiolated 
cotton is highly efficient for removing heavy metals from solution and is an 
insoluble oxidizing and reducing agent (electron exchanger). 

The transport of proteins across the intestinal barrier.—During the digestive 
process enzymes, such as trypsin, break down proteins into their constituent 
amino acids which are then absorbed into the circulatory system through the 
intestinal lining. 

By feeding a trypsin inhibitor in conjunction with a protein, such as insulin, 
intact protein molecules can be transported across the intestinal barrier into 
the blood without previous breakdown. 

These experiments may well explain the manner in which antibodies in colo- 
strum (the early milk from mothers) are transmitted to the infant. This 
research also indicates a strong possibility that, through the use of digestive 


injec 
Ba 
enzy! 
of 
| oom 
thesi 
cally 
othe! 
our | 
hype 
cance 
in jt 
Vi 
prev 
the 
this 
tran 
In 
(e.g 
ditic 
enz) 
duct 
initi 
caus 
(Br 
(pn 
add 
cate 
mul 
DN 
ribe 
cre 
sar 
inv 
sid 
nor 
th 
the 
Co) 
ant 
| wh 
hos 
Hu 
tor 
| wh 
kn 
mm 
| ha 
Gr 
| in 
pli 
be 
ha 
| 
ky 
| ed 

| 


wo a 


SCIENTIFIC MANPOWER AND EDUCATION 659 


e e inhibitors, essemtial proteinlike molecules may be introduced into the 
greulatery system by oral administration rather than through commonly used 
jon techniques. 

Basie hereditary and virus material synthesized enzymatically —By adding an 
enzyme obtained from bacteria (DNAase) to a previously prepared mixture 
of nucleic acids, it has been possible to syathesize deoxyribonucleic acid (DNA), 
the basie hereditary and virus material. The mixture required the addition of 
a small amount of DNA as a primer as well as magnesium ions. (The net syn- 
thesis of DNA exceeded that added as a primer by twentyfold.) The enzymati- 
eally synthesized product had the same structure as proposed by Watson and 
Crick for natural DNA (two nucleic acids chains which wind around each 
other in a double spiral). Chemical understanding of DNA replication increases 
our knowledge of heredity, and the reproduction of viruses. Since one of the 
hypotheses held by medical scientists is that the synthesis of DNA differs in 
cancer cells from that in normal cells, the key to understanding cancer may lie 
in just such experiments. 

Virulence of bacteria determined by addition of celiular components.—As 
previously mentioned, the biological properties of DNA, a vital constituent of 
the nucleus of all animal and plant cells, are of paramount importance since 
this compound is closely associated with the process of reproduction and the 
transmission of hereditary factors. 

In recent studies on the growth of a number of different bacterial species 
(eg. Brucella abortus, Diplococcus pneumoniae), it has been found that ad- 
dition of a mixture of bacterial DNA and deoxyribonuclease (DNAase)—the 
enzyme specific for its hydrolysis—to growing cultures of these organisms pro- 
duces striking effects upon the selective establishment of virulent cells in an 
initially nonvirulent population. Two different mechanisms are operative in 
causing this effect—a selective inhibition of the growth of nonvirulent cells 
(Brucella) or a selective stimulation of the multiplication of virulent cells 
(pneumococci), which may be associated with increased DNA synthesis. In 
addition to this striking effect on bacterial cells, experimental evidence indi- 
cates that these DNA-DNAase digests are capable of stimulating the rate of 
multiplication of lymphosarcoma cells in mice. Certain antagonists to the 
DNA-DNAase effect, such as protamines, DNA-protein antisera, and kinetin 
riboside have been observed. One of these (kinetin riboside) produces in- 
creased selective inhibitory effects against virulent pneumococci and lympho« 
sarcoma cells when administered in combination with DNA and DNAase. 

Information of this sort concerning the factors and mechanisms which are 
involved in determination of the relative virulence of microorganisms is of con- 
siderable interest because of its relationship to an understanding of the phe- 
nomena of resistance and susceptibility to infectious diseases as well as to 
a possible therapeutic treatment of infections and malignant disease. 

Eaploration of South American “Lost World”.—The Guyana Highland, the 
principal mountain-mass of South America north of the Amazon and east of 
the Andes, lies in southern Venezuela, with conspicuous extensions into Brazil, 
Colombia, and the Guianas. It is a spectacular area of numerous discontinuous 
and isolated tabular mountains characteristically ringed by high vertical cliffs 
whose summits are continuously wreathed in clouds of overhanging mists. 
Threaded by uncharted rivers, and uninhabited except for small groups of often 
hostile Indians, this is the “lost world” hinted at by Conan Doyle and W. H. 
Hudson. Until 1944 only a few fringes of this vast unknown region had been 
touched by scientists. Since that time a program of exploration has taken place 
which, even in these modern times when the world’s surface is thought to be 
known, is a classic comparable to the discoveries of a century ago. A totally 
unsuspected mountain, now named Neblina, 50 miles long and 10,500 feet high, 
has been discovered by a group of scientists who have made 18 expeditions in the 
Guyana Highland during the past 14 years. 

The flora of this region, now being made known for the first time, is spectacular 
in the extreme, containing an extraordinary number of unsuspected native 
Plants at the level of genus and species. Furthermore, the region appears to 
be the center of distribution for many ancient groups of plants. The explorers 
have now reached the end of a phase of their work and are turning to detailed 
study and evaluation of the many thousands of collected specimens. A fuller 
knowledge of this flora will provide biogeographers with data crucial to a knowl- 
edge of plant distribution throughout tropical America. 
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The astronomy program, perhaps more than any other discipline, has felt 
impact of the new interest in space. The excitement and importance of What 
was sometimes considered mere star gazing are rapidly becoming appa 
For example, studies of the minor planets, which number in the tens of thougg 
will give their locations to the degree of accuracy required for navigation in 
interplanetary space. The sun, too, is the object of intensive study to answer 
such questions as: How does the sun eject cosmic rays? What is the pregig 


nature of the sun’s surface? These and many other questions have taken on ney | 


importance, and answers for them are being sought. 

Grants in the chemistry program have continued to emphasize organic and 
physical chemistry, with support also for inorganic and analytical chemistry 
The special support provided for basic research in high polymers was continned 
during the year, but plans have been made to incorporate this support withjp 
the framework of the existing subdisciplines. Of special interest are grants jp. 
volving total synthesis and reaction mechanisms. 

Fields of special emphasis in the earth sciences program included geochemistry 
which is becoming more and more identifiable with classical geology, anj 
meteorology. The other fields have remained in about the same relative Posi. 
tions from the standpoint of support received, and include geology, oceanography, 
geophysics, and aeronomy. A new program for atmospheric sciences will he 
established in fiscal year 1959, to deal primarily with meteorology and the 
sciences basic to meteorology, including phenomena of the upper atmosphere, 

The research supported by the engineering sciences program is by its nature 
more nearly part of a closed feedback loop in that the need for further basic 
study is frequently brought to focus through applications of previous research, 
Grants were made in the fields of mechanics of solids, transfer and rate mee). 
anisms, thermodynamics, properties of materials, fluid mechanics, and electrical 
theory. 

The mathematical sciences program, on the other hand, is perhaps the farthest 
removed from feedback. It continues to support research in areas of applied 
mathematics as well as in algebra, analysis, topology, and geometry. Mathe 
matical research, of course, differs from research in the experimental scieness 
in that it cannot be done by designing and performing an experiment, but must 
be carried out by the mathematician thinking about the problem. 

The physics program placed major emphasis on high energy physics, par. 
ticularly involving the interactions of elementary particles. The program has 
found grants to be especially effective when they provide either for scientists ip 
smaller institutions to work with those from larger ones, or for team attacks 
through which staff members of several small institutions join together ona 
problem. 

Cloud seeding provides basic weather modifications knowledge.—The increasing 
attention paid to the possibilities of weather modification, such as production of 
rain to alleviate dry spells, has dramatized the lack of knowledge of the basic 
processes which cause weather and atmospheric conditions. Interpretation of 
the much publicized cloud-seeding experiments has largely been speculative, for 
the basic physics of clouds is as yet largely unexplored. A series of National 
Science Foundation grants have begun to make up the deficiencies in knowledge 
in this area. In one case, clouds developing day after day in the same place, 
near Tucson, Ariz.. were observed visually with stereographic cameras, and with 
radar. Areas of cloud development were seeded on certain days selected at ran- 
dom, and the results were compared with those of nonseeded days. Although 
the number of tests was not sufficient to determine statistically how effective 
seeding may be, the radar showed that precipitation from larger seeded clouds 
appeared to be greater than from similar unseeded ones. This represents a real 
gain in our understanding of how the seeding of cumulus clouds can result in an 
increase in precipitation. 

Ultrasonic waves used for neurosurgery.—RBecause of interest in what happens 
as a result of intense uniform concentration of ultrasonic waves (those with fre 
quencies which are far above normal hearing level), a neurological instrument 
was developed under a Foundation grant which employs ultrasonic waves rather 
than cutting edges. This device focuses sound waves into extremely small pre 
cise regions in the brain, permitting much more detailed study and understand 
ing of various portions of the brain. A most important aspect of the new toolis 
that it may be employed to cut out tiny regions of the inner brain without dis 
turbing the outer structure. This type of bloodless surgery has been used if 
abating the tremor of Parkinson’s disease. 
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Stream model may aid in flood control.—Basic engineering research on the 
effects of underwater dunes on the roughness, velocity, and sediment-transport- 
ing capacity of a stream may well revolutionize thinking about flood control and 
care and use of natural waterways. A laboratory model of a stream used in 
conjunction with a high-speed motion-picture camera has resulted in clarifica- 
tion of the motion of individual sand grains in a flowing stream. The entire 

ttern of sand dune movement has been speeded up through use of the model. 
Basic knowledge has been supplied which, when applied to particular conditions 
in specific streams, can bring about more efficient and soundly based flood-control 

rams. 

Pegmatite formation gives clue to location of important minerals.—One of 
the most puzzling rocks found in the earth’s crust is called pegmatite, or giant 
granite. The pegmatites contain minerals commonly found in granites, but in 
much larger crystals. These large crystals are easily mined and separated, so 
that pegmatites constitute our chief source of certain mineral commodities, such 
as feldspar (used as an abrasive) and mica (used as electrical insulation). 
Also, large crystals of rare minerals in pegmatites are our principal source of 
elements, such as lithium and beryllium. How did such large crystals grow? 
Most geologists have believed that the giant crystals must have been deposited 
from hot dilute solutions rich in volatiles. The excess water was presumed 
to have escaped upward to the earth’s surface. 

Recent field and laboratory studies have upset the old ideas. The hypothesis 
has now been evolved that pegmatites are relatively dry melts (magmas) and 
are closed physico-chemical systems, and that the giant crystals are formed 
during a second boiling. Early crystallization releases latent heat and enriches 
the residual magma in water enough to saturate it. At this point a vapor phase 
is produced, which is responsible for both the transport of the material and 
the formation of the giant crystais. Laboratory tests have confirmed these 
ideas; miniature pegmatites actually have been produced. 

This is of great practical interest in guiding the exploitation of known bodies 
of pegmatite minerals and in searching for undiscovered deposits, for it shows 
that such deposits will be shallow and contained within a limited area. In 
addition, since the phenomenon apparently applies to other types of molten 
rock, many other investigations are suggested which may lead to information 
about the origin of various ores and the discovery of additional sources of 
these ores. 

Reactions of free radicals studied in slow motion.—Atoms or groups of atoms 
bonded together by pairs of electrons can be split to yield positive and negative 
ions. For example, atoms A and B bonded by two electrons can be split to 
yield A with a positive charge and B with a negative charge and both electrons 
attached to it. Another kind of split yields neutral free radicals; i.e., atoms 
A and B with one electron attached and no charge. Such free radicals are 
among the most reactive species known to chemists, and have long defied study 
because of their extreme instability ; that is, their tendency to recombine almost 
at once. Recently techniques have been worked out whereby the free radicals 
are formed and immediately trapped on cold surfaces (20° K., or —424° F.). 
This freezing permits detailed spectroscopic study of their properties, and a 
slow warming of the surface permits investigation in “slow motion” of their 
reactions. For example, a National Science Foundation grantee has formed 
such a free radical, CH:, and has brought about its reaction with ethene, ketene, 
and other compounds, a yield cyclopropane, cyclopropanone, and the like— 
reactions which would not take place at ordinary temperatures. The combina- 
tion or reaction of these free radicals produces a vast amount of energy, which, 
if it eould be captured, would be promising for rocket propulsion. The radicals 
might also be used as unique reagents to carry out otherwise unattainable 
chemical syntheses. 

Grapity studies reveal earth substructure.—Recent geological and geophysical 
work in Utah and eastern Nevada hag shown that the rock structure of the 
area is exceedingly complex. A team of researchers under a grant from the 
National Science Foundation has made detailed measurements of variations in 
the pull of gravity throughout the area and, from these variations, has been 
able to chart the major contours of the buried bedrock and obtain important 
clues as to the configuration of fault blocks and other structural patterns. This 
represents a significant advance in the technique of underground mapping. In 
addition, the fact that these particular structural patterns have now been 
mapped may be of economic importance in determining where mineral deposits 
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and ground water are likely to be found. These patterns are also important 
because of the relationship between the faults and earthquake hazards ip 
region. In the Salt Lake region, for example, earthquakes tend to occur qj 
the Wasatch fault zone, which passes through Salt Lake City and was mapped 
in part by this survey. 

Chemists construct molecules by stereospecific synthesis and polymerization — 
Organic chemists have long been aware that a given compound can exist in tw 
or more forms which differ only in the geometric relationship of a given atom Or 


group to the rest of the molecule. Only recently, however, has the vital import. | 


ance of this spatial arrangement or molecular configuration been appreciate, 
Very often one form will possess much greater biological activity than its isomers, 
Therefore, chemists have put much effort into learning how to manipulate 
molecules to produce the desired configurations. 

One researcher partially supported by a Foundation grant has su 
completed the total stereospecific synthesis (producing only the desired molecul 
configuration) of several antibiotics. The techniques devised for doing this cq 
be applied to future syntheses, thus leading to new antibiotics. Another granty 
recently announced the first total stereospecific synthesis of the alkaloid yohip. 
bine, after 4 years of work. Yohimbine is structurally related to reserpine, whic 
has found use as a tranquilizer and hypertensive agent. This work thus paves th 
way for synthesis of the structurally more complicated reserpine, and ultimately 
of improved derivatives. 

Other workers have been studying the molecular configurations of compouny 
which can undergo polymerization to yield high molecular weight compouné 
One researcher has produced a substance which is identical with natural rubbe 


in its physical characteristics, by carefully controlling the spatial relationship, , 


of the groups in the molecule. Through this control of configuration, many ney 
synthetic substances—potential fibers, rubbers, and plastics—have already bea 
produced and are being considered by industry for development. 


COMPARISON OF PATENT PRACTICES OF THE NATIONAL AERONAUTICS AND Spag 
ADMINISTRATION AND THE NATIONAL SCIENCE FOUNDATION 


The patent provisions of the National Aeronautics and Space Act of 1958 ar 
considerably more complex than those found in the National Science Fount. 
tion Act of 1950. This is not surprising in view of the fact that the Fount. 
tion’s primary concern is with basic research activities which are not aimed st 
any particular application. As was anticipated at the time of the passage of the 
Foundation Act, to date, relatively few patentable inventions have been de 
veloped during the course of Foundation-supported basic research. 

The patent requirements of the National Aeronautics and Space Act are con 
tained in section 305 of that act. Generally speaking, this section provides that 
where an invention is made during the scope of his employment duties, by 
person employed or assigned to perform research, development or exploration 
work, or where an invention is related to the contract or to the work or duties he 
was employed or assigned to perform, such invention shall be the exclusive prop 


erty of the United States and a patent shall be issued to the Administrator of 
the National Aeronautics and Space Administration unless he waives all or part 
of the rights of the United States to the invention. The Administrator may 
waive such rights pursuant to section 305(f), subject to the reservation of a 
irrevocable, nonexclusive, nontransferable, royalty-free license to use the inver- | 
tion by or on behalf of the United States or any foreign government pursuant t) | 
agreement with the United States. The Administrator, on March 5, 1959, pub. 
lished in the Federal Register, interim regulations relating to the waiver proce 
dure. In general, these regulations state that waiver would be in the interest of | 
the United States where (a) the stimulus of ownership of patent rights will er | 
courage the contractor to develop the invention to the point of practical applict- | 
tion earlier than would otherwise be the case, or (6) there are substantial 
equities justifying the retention of rights by the contractor. The interim regult 
tions also state that the interest of the United States would not generally le 


served by waiver of the rights of the United States with respect to any inventio | 
which is primarily adapted for, and especially useful in, the development and | 


operation of vehicles manned or unmanned, capable of flight without support 
from the atmosphere, or which is of basic importance to the continued programs 
of aeronautical and space activities. 
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As you know, the vast majority of the arrangements made by the National 
Science Foundation for support of scientific research are with nonprofit institu- 
tions of higher education. Since most of the Foundation’s grantees are not con- 
cerned with profitmaking activities, the Foundation has considered it appro- 
priate to adopt the policy that a Foundation grantee or contractor may retain 
patent rights to any invention developed during the course of research supported 
by a Foundation grant or contract, subject to the requirement that the United 
States receive a royalty-free, nonexclusive license to use the invention for gov- 
ernmental purposes. The grantee or contractor, in addition, is required to give 
the Foundation reasonable notice of application for a foreign or domestic patent 
or any such patent or invention. This policy is based on section 12 of the Na- 
tional Science Foundation Act of 1950 which, among other things, states that 
each contract or other arrangement executed pursuant to the act which relates to 
scientific research shall contain provisions for disposition of inventions produced 
thereunder in a manner calculated to protect the public interest and the equities 
of the individual or organization with which the contract or other arrangement 
is executed. 


APPENDIX II 
EDUCATION FOR THE AGE OF SCIENCE 
Statement by the President’s Science Advisory Committee 
May 24, 1959 


CHAPTER I. INTRODUCTION 


This report on science and engineering education in the United States has 
been prepared under the auspices of the President’s Science Advisory Committee. 
It presents the views of scientists and engineers, along with educators specifically 
concerned with science and engineering education, as to ways in which our 
education can be strengthened so that it will more fully meet the requirements of 
this age of science and best serve the Nation in this period when the security of 
the free world and the defense of human freedom are inescapable responsibilities 
of the United States. This report attempts to set forth national goals for 
strengthening science and engineering education and urges support by all our 
people to meet these goals. 

No one in the United States denies that we should have a first-class system 

of formal education. But not everyone realizes that the strength and happiness, 
even the survival, of our democratic society will be determined primarily by 
the excellence and the appropriateness of our educational patterns. Nor is 
everyone aware that learning, though it begins during the school years, is a life- 
long venture; that education is a part of life, not merely a preparation for it. 
A modern educational system should not only sharpen the intellectual 
capacities and curiosities of each new generation, should not only extract the 
essential core from ever-accumulating stores of knowledge, should not only find 
ways to produce new leaders equipped to add to these stores and to create all 
the new tools that the civilization requires; it must also produce citizens and 
leaders who will know how to use the knowledge and tools to advance social 
and cultural life. 

We ought not speak of our educational tasks solely in terms of buildings or 
budgets or even of curriculums. These, indeed, are necessary means to the end. 
But we must think of the end itself. The end is clear: To introduce the grow- 
ing child, the youth, and the adult to the best and most essential elements of 
the intellectual and cultural experience of previous generations; to do this in such 
& way that we stimulate curiosity and encourage each individual to look for- 
ward, not backward, to develop his own talents to their maximum, and to con- 
tinue this development throughout his life. 

No social activity is, therefore, more important than education. It is right 
and it is necessary that we should expend great effort and resources in order 
that every American child shall have the opportunity for the 10, the 15, or 
even the 20 years of formal educational experience required to give him full 
command of his intellectual powers and enable him to live a rich and fruitful 
life, both as an individual and as a citizen. It is right, too, that we should take 
stock of our educational achievements from time to time, and especially that we 
should measure them honestly and objectively against our ideals and ambitions. 
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THE PREMISES OF THE AMERICAN SYSTEM 


The educational needs and problems of each nation have their own peculiar 
flavor. No nation can copy another. The American problem is conditioned 
by our traditional dedication to the proposition that most of our children shall 
have a long educational experience, that no child shall be deprived of the fullest 
opportunity to develop his own talents, and that the people of each local com. 
munity shall, to a large degree, be autonomous in the decisions they make about 
the education of their own children. In theory we intend that the brilliant 
child shall be able to develop brilliantly ; that the slow or backward child Shall 
be nurtured patiently ; that the artisan shall be considered inferior to the inte]- 
lectual because he is an artisan, if only he is a good one; that no one shall be 
condemned to a lowly pesition or elevated to a high one by the mere circumstance 
of the wealth, power, or prestige of his ancestors. 

These are our premises and most of our educational policies are based upon 
them, yet there are inconsistencies. Very few Americans, for example, would 
insist the words of the Declaration of Independence require that all Americans 
be equally competent in intellectual matters and that they should, therefore 
automatically pass together from grade to grade in school. Yet occasionally 
this seems to be our policy. 

Americans do not really think that educated people are dangerous or silly, yet 
the terms “egghead” and “intelleetual” are not always terms of approbation. 
We occasionally act as though we feared the word “excellent,” especially as 
applied to mental achievement; as though we felt there was something strange 
about the “straight A” student. 

In short, we cannot always assume that our practices live up to our ideals, 
Hence, it is profitable every now and again to examine our educational system 
and to note where it fails to match the highest ideals we have set. 


VARIETIES OF TALENTS 


Men have always displayed a wide range of physical and mental talents, 
Different societies have placed different values of these talents—now honoring 
the holy man, now the warrier, now the poet, now the plutocrat, or the athlete, 
or occasionally the philosopher. The more primitive societies tend to honor 
the athlete, the warrior, and the mystic; the more sophisticated ones recognize 
also the important place played by the intellectual. 

Today in America we need a very wide variety of human talents. We need 
not only farmers and artisans, and clergymen and lawyers; we need also paint- 
ers, sculptors, nuclear scientists, business leaders, engineers, architects, econom- 
ists, bankers, and politicians. We need a host of other kinds of people, each 
with special training but all with a broad background and point of view. 
Furthermore, as knowledge advances in each generation, and as innovations 
accumulate, new kinds of skills emerge and students must be trained in new 
professions to cope with new problems. In the United States of a century ago 
the average person may have needed only elementary instruction in the three 
R’s, plus a grain of commonsense, in order properly to discharge the duties of 
citizenship. But today the three R’s and commonsense alone are not enough, 
In the modern world everyone is, to some extent, a specialist. Yet each spe- 
cialist in a democracy must also be able to deal with problems for which his 
specialty does not concretely prepare him. 

A successful democratic society, in short, must have millions of well-educated 
citizens who can comprehend what the specialists and the leaders are propos- 
ing and who have a chance to judge these proposals wisely. 

The changing times are also changing the role of women in our society. For 
more than a century there have been some distinguished career women in the 
advanced societies. But now modern technology has provided a release from 
domestic drudgery which offers many women more time, even while they are 
young mothers, to devote to creative pursuits. Earlier marriages advance the age 
at which married women can look forward to very substantial commitments of 
time outside the family. Women therefore constitute an enormous potential 
resource for research, scholarship, and teaching which we have not even begun 
to tap. We should begin conscious efforts to assist them to make the contribu- 
tions of which they are capable. 
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FERMENT, NOT CHAOS 


Because we are struggling to meet this multiplicity of rapidly changing aims 
through continual alterations in our educational system, it is perhaps not sur- 
prising that our educational world is in a continual ferment. But this ferment, 
though it is far reaching, does not necessarily mean chaos. A modern and 
rapidly changing society inevitably must have a diverse and a rapidly changing 
educational system. Our society will be shocked from time to time by unexpected 
and startling events throughout the world. Such events may stimulate us to 
reexamine our educational procedures. But we cannot amend our educational 
system overnight or suddenly remove our educational deficiencies. Our system 
must be kept on an even keel, our educational goals must be kept clear; we 
need to work steadily and not impulsively, constantly to improve our system 
and to accept change as inevitable and desirable. 


CHAPTER II. THE PLACE OF SCIENCE AND TECHNOLOGY 


Science, engineering, and technology have obviously been responsible for a 
host of conspicuous changes at all levels of our modern civilization. There is 
much reason to expect that such changes will continue and will indeed accelerate. 
There is no way to turn back the clock or to turn off scientific advance. There 
will be no international moratorium on science or technology. The people of 
the United States, on the most practical grounds, must accept and support these 
propositions. By ignoring them, or by fostering them only with reserve, they 
could doom their Nation to unnecessary weakness and backwardness in a world 
where other nations are not so foolish. Alfred North Whitehead said in 
1916: 

“In the conditions of modern life the rule is absolute: The race which does 
not value trained intelligence is doomed. Not all your heroism, not all 
your social charm, not all your wit, not all your victories on land or at sea, 
can move back the finger of fate. Today we maintain ourselves. Tomorrow 
science will have moved forward yet one more step, and there will be no appeal 
from the judgment which will then be pronounced on the uneducated.” 

This is even more forcibly apparent in 1959 than it was in 1916. It follows that 
we must educate more, and especially we must-edueate better, scientists and 
engineers. But this is not enough. We must have trained specialists in many 
fields. Even then we would not be successful if, having such specialists, the 
American people were merely to applaud and reward them for their contribu- 
tions while still thinking of them as useful strangers, dimly understood and 
more feared than admired. Hence, we must also cultivate a widespread dedica- 
tion to and respect for learning in all fields, and a deep understanding between 
the public and the experts. 


GROWTH OF SCIENCE 


The story of man has from the very beginning involved his progress in the 
conquest of nature, and, less successfully, his effort to understand himself and 
to live amicably with his fellow men. Here we are concerned with the accelerat- 
ing conquest of nature which began in prehistory and proceeded in spite of 
superstitions, of magic, and of taboos. Yet modern science had its beginnings 
only 300 years ago, and since then our ability to understand nature has grown 
by leaps and bounds and at an ever-accelerating rate. Twentieth century ad- 
vances in the techniques of research in applied science, replacing the simpler 
precess of invention, have aided the explosive growth of modern industrial 
secieties. 

Science affects the life of every contemporary man every day. It conditions 
decisions that need to be made by his government on many matters, including 
national defense, foreign policy, and public health. It affects the decisions made 
by individuals on business problems, on selecting a community in which to live. 
on choosing an automobile, a record player, or perhaps even. a dentifrice. If 
an individual is ignorant of science he must guess what do do or else believe what 
he is told. Even if he is told what to do by an expert, he has no way to check 
on this advice or even to understand it. This unhappy predicament is precisely 
that of most citizens of the United States today. Their fate in important mat- 
ters and in trivial matters alike may thus be decided without their participation. 
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And it will not be otherwise so long as they remain illiterate about science ang 
technology. 

The march of science and technology is of growing importance to every 
American as a citizen. Congress regularly appropriates huge sums for scien. 
tific research and even larger ones for engineering and development; yet g 
majority of the voters have little grasp of what this is all about. Do we, for 
example, seek to make shots at the moon, or send vehicles to Mars, in order to 
extend scientific knowledge alone—and, if so, how much is that effort worth? 
Is our primary purpose to launch such vehicles before the Russians do for the 
sake of impressing the rest of the world? Then how much are such achievements 
worth? To what extent do these space ventures attain primarily a strengthening 
of our military capabilities? And are they indeed the best way to gain military 
strength? If our space ventures essay all of these purposes simultaneously, we 
must still have judgment on the weight to be given to each purpose. To be 
able to think beyond the press releases and publicity statements, to under. 
stand the background of national debate requires a greater comprehension of 
space problems than that provided by science fiction or the comic strip. 

Yet the field of space research is only one important field of modern tech- 
nology which is of concern to the average citizen. There are other fields in- 
volving communication, transportation, and human health. But are there still 
others which we do not recognize at all? Is it because no comparable sputnik 
has awakened us? The shocks provided by achievement elsewhere may not 
be an adequate guide to our progress or our efforts. A national effort is re. 
quired to strengthen our scientific and technological efforts in all fields, aimed 
at the advance of knowledge and the enhancement of the general welfare. In 
a democracy such as effort can succeed only if it has widespread public under- 
standing and support. 

OTHER VALUES 


The educational values in the study of science go far beyond the practical 
matters of a cold technological war or even those of the wise use of science 
in the service of society. The student of science quickly learns that all scholars 
seek the truth and that they must be critical and honest with each other. The 
study of science may offer to the young student his first and possibly his best 
early opportunity for learning how easy it is to make mistakes and how hard 
it is to advance knowledge. It may also provide the simplest early experience 
of the supreme virtue of intellectual honesty. 

Then, too, we must be aware of the humanizing aspects of science. The beauty 
and order of nature which science reveals are 4s moving in their way as great 
paintings or fine drama, The vast reaches of the universe now being examined 
by the modern astronomer are as inspiring as great music. The fact that the 
laws of science span all national and ideological boundaries makes science the 
universal language, a link between nations, and a real potential force for peace. 

Americans diminish their capacity as citizens, give up an early strengthening 
intellectual experience, and forgo great pleasure, excitement, and adventure 
when they neglect to study science. 

The study of science thus enhances the education of every citizen, in addition 
to providing the necessary basis for the education of the future professional 
scientist, engineer, and technologist. For all these reasons we believe it is 
appropriate and necessary that the American educational system give due 
recognition to instruction in mathematics, science, and technology. 

Does this mean that every high school student should become a scientist? 
Of course not. But he should have the opportunity to gain insight into the 
methods and concepts of science so that he can understand the world of science 
in which he lives. He should not undergo a regimen which stifles his childish 
curiosity about the world of nature. 

Unfortunately, many children are thus stifled. Many schools do not have 
either the teachers or the facilities to provide good science instruction. Some 
children are frightened away from science by the mathematics it uses. Others 
find the traditional discussions of pulleys and levers, or a wearisome listing of 
species and genera, too dull to excite their curiosity to learn more, Still others 
are advised by parents or friends, or even teachers, to avoid difficult subjects 
like mathematics and science, in spite of the fact that many students find these 
the easiest, because the most exciting, subjects of all. 

We emphasize that we are not urging that other fields of intellectual im- 
portance be reduced or diminished, but only that a proper balance be maintained 
in our educational offerings. We fear that in the past there has been inadequate 
emphasis on mathematics and science. 
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CHAPTER III. THE Magor Tasks 


The American educational system has been the subject of major concern to 
Americans throughout our national history. In each generation new educational 
objectives have been sought and new educational methods designed to achieve 
them. Hach generation has seen new educational achievements, has seen a 
more adequate adaptation of the educational system to the national needs. But 
now many of the national needs are changing more rapidly than ever before. 
The nature of our society has changed as much in the last decade as it once 

in a century. 

No educational system should attempt to meet the changing fancies of each 

ing hour, and yet it must provide its students with the intellectual tools 
to meet the problems both of today and of the future. The educational system 
must always have as its primary objective the development of men and women 
of noble character and high moral purpose who have also the intellectual capaci- 
ties and the sense of values to lead fruitful and satisfying lives in modern so- 
ciety. Four specific tasks require special emphasis today, in light of our ambi- 
tions toward intellectual development. These are: 

To build well-rounded curriculums and in each subject to stress intellectual 
content and provide for recognition of intellectual achievement. 

To recognize that teaching is a task of primary importance in modern society 
and therefore to encourage, aid, and reward competent teachers in all fields. 

To recognize that our modern society needs human talents of a wide variety, 
and that it is essential that every individual be given the maximum opportunity 
to develop his particular talents to their utmost. 

To understand that the advances of science and technology need special at- 
tention to the end that (1) all citizens of modern society acquire reasonable un- 
derstanding of these subjects, and that (2) those with special talents in these 
fields have full opportunity to develop such talents. 


INTELLECTUAL EXCELLENCE 


In a frontier society, such as that of America of 100 years ago, it was natural 
that physical prowess and bravery, inherent in the pioneer, should have been 
held in high esteem. Today the frontier is intellectual; the scholar, the research 
worker, the scientist, the engineer, the teacher are the pioneers. 

Until recent years the total intellectual capacities of our Nation have never 
really been fully challenged. But they are being challenged today. Our intel- 
lectual resources will be adequate to meet our needs only if all the brainpower 
of our population is fully developed and utilized. Well-trained minds are among 
the most critical of our present national assets, among the scarcest and most 
valuable of our resources. 

Fortunately, Americans of high talent can be found in every field of human 
endeavor, in teaching and in music, in art and in craft, in science and in eco- 
nomies; we have produced brilliant clergymen and philosophers, engineers and 
lawyers, doctors and politicians. We need high-quality leadership in all these 
fields; we need to make sure that the young potentials for such high-quality 
leadership are developed and not wasted. To this end intellectual excellence 
needs to be fostered, rewarded, and applauded. Though the star athlete may 
remain a hero, it is now evident that an even deeper recognition ought to be 
given to the scholar. An enhancement of the Nation’s desire to learn and an 
increase in its respect for intellectual excellence have become essential to national 
progress, and even to survival. Whatever importance we may attach to the 
acquisition of physical and mechanical or social skills, they must not be mis- 
taken for, or replace, the acquisition of intellectual competence. In school or in 
Fr ry learning to think must take precedence over learning to run or swim or 

rive a car. 

It is true that as the schoolchild grows into the adult, he must accept adult 
responsibilities as a member of a family, a member of society, and a wage earner. 
But it does not follow that schools should overemphasize vocational skills or 
personal adjustment and social techniques at the expense of intellectual subjects. 
When social and technological change took place more slowly than it does now, 
it was sometimes possible for one generation directly to teach the next the prae- 
tical skills that experience had developed. But social and technological change 
are now taking place too rapidly for this kind of instruction to be the best 
method of preparation for adult responsibilities: The vocational necessities 
remain, but the best help our schools can now give many students is an intel- 
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ligent understanding of the world in which they live—a basis on which they 
begin to think and learn for themselves so that they will not be lost or supin 
in the changing world of tomorrow. 

We are aware of the fact that American education is dedicated to the 
ciple that it must deal with students whose IQ’s range from 70 to 170 and, jp 
some States, is required by law to work with the “trainable” (but not educable| 
child with an IQ in the fifties. Not all students will learn at an equal rate: the 
intellectual content of an educational program ideally should be adapted to the 
individual needs and capacities of each students. Nevertheless, since almogt the 
whole reservoir of our most able scientists and engineers and other leaq 
professional men will be found among the upper 15 or 20 percent of the studens 
(the so-called academically talented), we must give these students maximuy 
encouragement and maximum opportunity to develop their talents. 


THE TEACHER 


There is much more to learn than there was 100 years ago and hence the lear. 
ing process must be made more efficient at every leve'. Time is precious in eaq 
student’s life so there is an evident necessity to examine our methods of teaching 
and learning and to work imaginatively on every possible way of improving 
them. But at this point we face the distressing fact that good teachers are poy 
in short supply in all fields and at all levels and that they are going to be jy 
shorter supply in the future. 

At the college and university level, teachers with Ph. D. degrees are importan; 
because of their more extended training in scholarship and research. In th 
recent past some 40 percent of such faculties have held Ph. D.’s, but the Prospects 
for the future are that there will be a further decline. 

The National Science Foundation, in 1956, estimated that we must have 300,0m 
or more new college teachers by 1970 if we are to keep pace with our needy 
Prospects for filling even 40 percent of these positions with Ph. D. recipients an 
very slim. Some authoritative sources have indicated that we will provide only 
20 or 25 percent. In fact, the National Education Association has found, jy 
studying newly employed college teachers, that the percentage holding earne 
doctor’s degrees dropped steadily from 31.4 percent in 1953-54 to 23.5 perceni 
in 1956-57. 

There were only 250 students in the country in 1957-58 who took Ph. Ds ip 
mathematics ; 500 in physics; 1,000 in chemistry ; 650 in all engineering fields: 
many of these, of course, will not go into teaching at all. 

High school science teachers come from teachers’ colleges, from liberal arts 
colleges, and from universities where they have taken either a major or a minor 
in science, with perhaps some eduction courses to meet certification require. 
ments. The present corps of full- and part-time high school teachers of science 
and mathematics of all kinds numbers about 140,000 and the annual loss is about 
10 percent. Thus merely to replace those who leave, and taking no account of 
increased student pepulation, 14,000 new teachers would be needed each year, 
But secondary school populations will increase at least 50 percent by 1969. Thus, 
merely to maintain our present inadequacies we will need to increase input each 
year until by 1969 it is at least 21,000 new science teachers each year. 

Meanwhile, there were in the fall of 1957 about 390,000 juniors enrolled in 
colleges and universities as resident students, according to the Department of 
Health, Education, and Welfare. Of these, some 50,000 were enrolled in science 
and mathematics, including 5,000 in physics, 9,000 in chemistry, 9,000 in mathe 


matics, and 20,000 in one branch or another of the biological sciences. Not all | 


of these students, by any means, are interested in teaching; many will enter 


graduate or professional schools and will be employed by industry. In fact, the | 
National Education Association has estimated that only 12,000 college and univer- 


sity students will qualify for teaching certificates in science and mathematics 
in 1959. Finally, probably more than a quarter of those who qualify for teaching 


will not enter teaching. The supply of new teachers is falling far short of the | 


demand. 

Analagous situations exist in other regions of the educational spectrum. 
Evidently we shall need to do all we can to extend the efficiency of the teachers 
we have and to enhance their effectiveness. 

One of our difficulties arises from the fact that we ask our teachers to doa 
great deal more than may be necessary. We ask them to keep order in class 
rooms, to inspire the students, and to be their judges at one and the same time 
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But all too often we ask them also to undertake many other administrative duties 
which are only indirectly connected with the job of teaching. We insist that 
they know how to teach and also that they know what to teach, although we 
have long been uncertain as to how much to value each of these abilities. Know- 
ing what to teach in turn requires that they be scholars of sorts—or at the very 
least that they keep up with significant developments in the subject they are 
teaching. We hope as well that they will strive continually to enlarge the 
poundaries of their own general cultural knowledge. 

This is a large order. 

But what do we offer in return? We are often less concerned with their suc- 
cesses than we are with those of the football coach, whom we customarily pay 
more money as well. We impose a load of class hours and student numbers which 
make it almost impossible for teachers to do their best either as stimulators or 
as guides, critics, or judges—or to find the time and energy for their own scholar- 
ship and self-development. It is small wonder that good teachers are in short 


ly. 

othe attractiveness of teaching careers at all levels from secondary school to 
postgraduate university depends on many things beyond the mere general attrac- 
tiveness of the surrounding community. The weight put upon each may vary 
from teacher to teacher and from institution to institution, but all are important. 
They include, among other things, a reasonable workload, a reasonable salary, 
adequate research or scholarly facilities and opportunities, good and interested 
students, associates interested in the same field, a favorable community attitude 
toward intellectual achievement which provides recognition of good teaching, and 
the opportunity for professional development. None of these is trivial. They are 
commonly most favorable in graduate schools and in universities, next in colleges, 
and least of all in the majority of secondary schools. 

The public attention to the shockingly low average level of teachers’ salaries is 
long overdue. For the teacher who is the head of a family, the inadequate re- 
muneration makes it impossible to continue in the profession without taking on 
a second job, devoting his evenings, weekends, and summers to unrewarding and 
often exhausting breadwinning tasks. 

Science teachers face particular difficulties. Often an adequate science prepara- 
tion has not been required of them or has been denied them by competing require- 
ments of teacher-training subjects. Some quite progressive States require their 
teachers of chemistry and physics to have studied only 12 to 18 college semester 
hours (14% to 2 courses) of the subject they are to teach. Many schoolteachers 
have, to their credit, probed their subject more deeply. But the boundaries of 
science expand with bewildering speed ; sometimes inadequately prepared in the 
first place, the science teacher tends to fall further and further behind with the 
passing of each year. He needs encouragement to know more in the first place, 
and time and incentive to keep up to date thereafter. 

We can help our teachers to be better at once in at least five ways: 

(1) Many of the nonteaching tasks now imposed on teachers should be assigned 
to others who are especially employed for the purpose; 

(2) Teachers’ salaries should be increased to the point where the teacher 
does not have to work on other jobs to eke out a living. Being properly paid for 
his real job, he can be expected to devote all his time to teaching and self-develop- 
ment and to take his rightful place in society: 

(8) Time should be provided in the academic year (and pay in the summer) 
which will permit teachers to keep up with their subject matter; leaves of absence 
should be allowed for the purpose of enabling the teacher to add to his under- 
standing of the subject matter of his specialty ; 

(4) We should reexamine our methods of training new teachers. We need to 
evaluate anew the relationship between curriculums devoted to the art of teach- 
ing and those devoted to the substance of what is to be taught. We need to design 
programs that recognize that methods and substance cannot be divorced. We 
almost certainly need to place a higher emphasis on substance. Teacher certifica- 
tion generally should lay more stress on subject knowledge than it does now. 
We suggest that subject knowledge should be stressed not only to become 
certified but to stay certified, and the need to keep up to date should be emphasized 
even by reexamination if necessary. Conversely, we deplore those rules which 
exclude from secondary teaching first-class scholars solely because they lack the 
proper number of credits in education: 

(5) Finally, and perhaps most urgently, we must devote very substantial re- 
sources to developing, and supplying teachers with, far more adequate and up-to- 
date teaching and learning aids of all types. 
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In addition to cultivating the supply of teachers and offering them help of the 
kind indicated (on which a start has been made) something may be done Within 
the existing framework by a more efficient distribution of the school po 
tion. Dr. James B. Conant has suggested in his book, “The American 
School Today,” that the total number of high schools in the United States cong 
be substantially reduced. He writes: 

“There are approximately 4,000 high schools with graduating classes of gt 
least 100, and some 17,000 high schools with graduating classes of less 
100. There are approximately a million and a half 12th grade students in the 
United States. Approximately 1 million of them attend the 4,000 high schools of 
sufficient size. If the remaining 500,000 now scattered among the other 17,099 
high schools were distributed uniformly in high schools with graduating Clagges 
of 100, 5,000 high schools would be needed. The total number of high schools 
would then be 9,000 (the present 4,000 of sufficient size plus the additiona) 
5,000). Since some of these new high schools might well have graduating 
classes larger than 100, it is safe to assume that 9,000 is the maximum number 
of high schools needed in the United States at this time. * * * 

“If the total number of high schools on a nationwide basis were reduced from 
about 21,000 to approximately 9,000, secondary instruction throughout the land 
would thereby be generally improved. Teachers and other professional personne 
would be made available, and their talents could be used more effectively. Almost 
all academically talented youth would be able to study physics, for example, 
not only without there being any increased need for teachers, but also under an 
arrangement that would have virtually eliminated the so-called teacher short. 
age in this field.” 

But this consolidation is not easily accomplished, and hence even after all the 
other provisions have been made to attract and to keep competent teachers ip 
the profession, we are convinced that the shortage of competent and well. 
trained science teachers is wholly unavoidable in the foreseeable future and 
may well be a permanent condition. Hence there must be a massive program 
to compensate for this shortage by enabling individual teachers to be far more 
effective than they have ever needed to be before. We must find ways to enable 
individual students to achieve educational goals on their own initiative and 
without such heavy dependence upon the teacher’s time and energy. We shall re 
turn repeatedly to this subject. 


VARIETY OF OPPORTUNITY 
The spectrum of talent 

Education in America is for everyone, but not everyone can profit from the 
same amount of education. Many pupils properly elect to leave school before 
or at the end of high school; for them, a general education with perhaps some 
special vocational preparation is necessary and appropriate. Others continue 
into or through college; they should receive a general and liberal education 
at a higher level and should study some subjects in depth. Others, though not 
so many, continue through graduate school and become scholars and teachers 
in the sciences, the humanities, and the professions. For those who proceed 
up the scale, the greatest contribution that school and college can make is to 
emphasize excellence, to require high standards, and to provide opportunity for 
each student to proceed as far and as fast as his own talents and ambitions 
dictate. 

Education is for everyone, but not every student has the same type of ability 
or the same interest. Democracy does not require that everyone go to college. 
By accepting such a shibboleth we can only debase the significance of a college 
degree. Thus there properly are curriculums designed for students whese inter- 
ests and aptitudes are in manual or vocational subjects, and others for those whose 
interests and aptitudes lie in art, in science, in business, medicine, teaching, engi- 
neering, and in other fields. And finally there are curriculums designed to de 
velop intellectual interests without regard to professional or vocational goals. 

There is great diversity in the American educational system—but not enough. 
For example, despite interesting experiments in advanced placement, there is 
still too much emphasis placed on a particular number of years of schooling— 
there are some students for whom this number is too many, and others for whom 
it is too few. There is no reason to expect every student to need 12 years to 
complete the work of elementary and secondary school, or 4 years to graduate 
from college. Experience has shown that some able and well-adjusted students 
can save 2 or more years out of the 16-year program without loss. Others may 
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well and profitably study for a longer period to attain the same goal. More- 

, within a school year there is relatively little freedom of scheduling in 
school or college. Most subjects are purveyed on some kind of regular calendar 
which allots roughly the same amount of time to each, which appears with the 
same periodicity, and which ignores differences in learning needs or methods, or 
in the importance of the subject. 

Students differ widely in ability and in motivation. The standards of excel- 
lence, the number of years in school, the rate of progress, and the material 
covered should be determined by the capacities of the individual student; not 
by the eapacities of the average student or by the mere chance of there being 
enough other students similiarly endowed to constitute a class. It is especially 
important to enhance the opportunities for the most gifted student. He can do 
some things that the less gifted can never do. He should not face obstacles in 
learning to do them. Where State or local practices or requirements conflict 
with these goals, they should be changed. 


The search for the gifted 

In American education we try to offer opportunities to all to the degree they 
can grasp them. No other nation has as yet attempted anything comparable to 

is. 

a serve this purpose, the American educational system has undergone an en- 
ormous expansion in the last 15 years and the process is continuing, At the turn 
of the century only a small minority of boys and girls finished high school; 
today, two-thirds do and half of these may start college. 

But the needs of the individual may have been neglected in the process. As 
classes become more heterogeneous, the pace found suitable for the average is 
too slow for some, too fast for others. And if the notion is insinuated into the 
classroom that all students who enter the secondary school must graduate with 
their class, lest maladjustment or dropout ensue, the educational content must 
surely suffer. 

Yet we recognize that in a democracy we should provide each individual with 
opportunity to develop his own talents to the fullest. It would be difficult to 
think of anything less democratic than a system that sacrifices in any way the 
stimulation of the bright student, either to learn more or to progress faster 
through the prescribed work. 

This means, however, that we should take immediate and greater steps to 

the discovery of talent, and to encourage and support that talent when 
itis found. Still more programs should be devised by which exceptionally able 
students can proceed at a pace commensurate with their abilities. Such stud- 
ents should be given formal recognition, locally and nationally, They should 
be treated as young people who will have exceptional opportunities and corre- 
sponding responsibilities. All this should be done without separating them 
unduly from their less able companions, setting them apart and making them 
appear peculiar. In this regard, the advanced placement program of the Col- 
lege entrance examination board is to be commended. The program, now in its 
fourth year, involves 650 high and preparatory schools, more than 300 colleges, 
and will produce this year approximately 12,000 high school students who will 
take 15,000 examinations for advanced placement in college. 

Finally, under no conditions should able young people be forced to discontinue 
their education at any level for economic reasons. They are the Nation’s 
most valuable, and its ultimate, asset. The Nation as a whole should take the 
responsibility for seeing that they are permitted to make themselves as useful 
as they can become. 

Tragic individual losses occur when able youngsters live in communities 
whose aspirations do not demand or whose pocketbooks cannot afford the edu- 
cational opportunities in secondary schools that these young people need and 
deserve. The Nation loses as well as the individual student. There is probably 
more attrition of potential talent at this level than in any other part of the edu- 
cational system. We strongly urge that measures be evolved to discover and to 
provide financial support for bright students whose needs cannot be met in their 
local community, and to make it possible for them to study in more adequate 
schools. Such financial support begun, where necessary, in the secondary school 
and continued through college and graduate school, should be regarded not as 
a charity but as a prize honestly won for achievement—and a wise investment 
in maintaining the national welfare. 

This program is commended to the attention of all individuals, corporations, 
foundations, and others who search for ways to invest in the improvement of 
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scholarship in American schools. The Nation could learn much, for example 
from a pilot experiment enabling brilliant but isolated students to atteng 
schools which offer advanced placement courses if the local schvols cannot or 
do not. Except in unusual cases, the expense of attendance at another sch 
however remote geographically from the student’s hometown, should not fall op 
the student or his family. 

It is scarcely possible to put the matter too strongly. The potentially great 
scientist or engineer, scholar, physician, or educator who ends up, through no 
fault of his own, as an underling at a task below his native endowment, repre. 
sents an indefensible national loss. 


The problem of mutual understanding 


One of the great strengths of this Nation is the diversity of its citizens. No 
man or council of men dictates what our people individually should do, or how 
they should be educated. Each of us is remarkably free to pursue that which 
interests or profits him personally. Out of this great diversity of individual ex. 
pression comes great strength and wide capability. The diversity should be hus. 
banded. But it cannot long be fruitful if it breaks the Nation into isolateg 
groups. Going his own way, a man must understand why other men go theirs, 
and must respect their right of choice. 

A primary objective of an improved educational system should be to bridge 
the gaps between important segments of the American people. There are many 
such gaps, even among highly educated people: between scientists and artists: 
between intellectuals and nonintellectuals; between the scientists, humanists, 
and social scientists; between scholars, research workers, and teachers; between 
“pure” scientists, applied scientists, and engineers; and there are others. Such 
gaps inhibit the close collaboration between groups which is essential to improy- 
ing the intellectual atmosphere and developing a better and stronger society, 

We are especially concerned about the gap between the man or woman who 
practices a science and the man or woman who teaches it. In the high school, 
and to some extent even in the colleges, the teacher does not find adequate con- 
tact between himself and the professional scientist or engineer. 

The damage this does is manifold. It deters the scientifically minded young 
man or woman from seeking to make a career in high school teaching, 
since he may feel that he will cut himself off from the world that interests him, 
It deprives the high school student of the assurance that he will be taught sd- 
ence by someone who understands the subject and loves it. It robs both science 
and engineering of bright young students who under the proper stimulus in a 
secondary school might have found in those subjects the promise of a satisfying 
career. 

The responsibility for an attack on this state of affairs clearly lies with the 
scientists and engineers themselves. They should attempt to keep the high school 
and college teacher in the mainstream of science, and to welcome him as a men- 
ber of the profession, performing functions no less vital than those of the re 
search man, the professor, or the practicing engineer. It serves no purpose for 
the professional man to be critical of high school or any other teaching, unless 
he himself is prepared to take steps to help improve it. Indeed it is irresponsible. 


ADEQUACY OF SCIENCE EDUCATION 
The high school 


Of the 21,000 high schools in America which graduate a senior class, the num- 
ber possessing real academic strength is not large. Sometimes a whole region 
may not have a truly distinguished school. And even when a region does possess 
several schools of high quality, such is the low order of communication and the 
transmission of good practice, school to school, that the best and the worst may 
be found side by side, separated only by a town or city line. But in even the 
strongest schools, and invariably by their own admission, the content of subject 
matter in some fie!ds is still more appropriate to bygone days. 

The modernization of secondary school science and mathematics education 
represents a huge task, and is a necessary preliminary to revitalization of sci- 
ence education in general. The several current experimental programs in high 
school physics and mathematics are most encouraging. We are convinced that 
much is to be learned from these pilot projects. But the effort must be much 
larger and should embrace many other fields. The problems of improving sc- 
ence courses may help us solve the problems faced in improving other subjects. 
They fall conveniently under three headings. 
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Course content 

Subject matter should have priority over all other considerations, and atten- 
tion should be first concentrated here. 

In recent years several studies have been made of the subject matter of phys- 
jes courses. It has generally been found that course content has stood still over 
the last half century, or has simply been patched up by adding sections on recent 
developments as postscripts. During this time the science itself has advanced at 
an accelerating pace, and the entire attitude of the physicist toward the universe 
pas, in many cases, undergone qualitative change, 

Yet the textbooks now in use reflect predominantly the “classical” or mech- 
anistic view of physics. The professional physicist, on the other hand, deals 
with particles and waves, and uses classical physics merely as a road to lead to 
these matters. The new point of view cannot be adequately treated only as an 
afterthought in a final chapter on modern physics. 

Corresponding criticisms may be made of the other science courses. The 
progressively closer relationship between physics and chemistry is represented 
in neither course, and biology courses may make virtually no reference to the 
exciting frontiers that this science has reached in its increasing relationship 
to physics and chemistry. Education in science should have the objective of 
creating some understanding of the how and why of observable phenomena 
and the methods of science itself. Both can be lost in a parade of detail and 
exercises of memory. All of these courses require a revitalization of their 

ntent. 

This is not a task from which the scientists themselves can stand aside. It 
requires the attention of the most able scholars in the various fields; men who 
have an encompassing view of their subjects, who know their subtleties and who 
can judge the emphasis which can sensibly be given each aspect. It requires, in 
fact, the very men who are most occupied with other matters. Yet we urge 
such men to recognize that the necessity for a better educational system may 
take priority over their other interests. Naturally, these scholars cannot suc- 
ceed unless they collaborate intimately with the best teachers. Judgment must 
be exercised as to what can usefully be absorbed by the high school student 
and how it can best be presented. Only those who are in contact with students 
can give sensible guidance. 

This combined effort must be a continuing one. If the subject matter in the 
high school today is largely frozen in the mold of the early 1900's, it will not 
be of benefit merely to refreeze it into the mold of today. A mechanism must 
be found to provide continuous review and revision. 

Learning aids 

When we have decided what the content of a course should be, there still 
remains the task of preparing textbooks and other learning aids. Over the past 
few years there have been many recommendations for the improvement of 
course content. Often these have not been incorporated into the teaching 
structure because they are not embodied in available teaching materials. The 
originators of the proposals had not completed their task. 

The learning process, and therefore the learning aids, should call all the 
human senses into play. The use of audiovisual material, particularly motion 
pictures and television, has grown immensely in the last decade, but the possi- 
bilities have only begun to be realized. Television, a teaching medium of great 
potential power, has never been adequately studied by those persons who might 
learn how it could most wisely be used. A study of educational films quickly 
reveals that too many of them represent neither a tolerable level of film making 
nor a tolerable level of intellectual content. A large research program to in- 
vestigate imaginatively the possibilities of television and motion pictures in 
helping both teacher and student is clearly in order, and current efforts to 
begin one come none too soon. 

Many subjects, including the sciences and mathematics, suffer also from a 
serious lack of supplementary reading matter for the brighter high school 
student. Such publications as the Scientific American and the various children’s 
and other popular science books and periodicals go only a part of the way in 
filling this need. The preparation of adequate low-cost libraries for each of 
the sciences would be one of the greatest services that could be rendered 
American education. A series of well-written monographs on important sub- 
jects (such as the new science study series) would also reach an audience far 


ry the secondary school students for whom they would nominally be in- 
nded. 
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Finally, advantage should be taken of the increasing interest in home ACKIVitie, 
that has been so marked in recent years. High school laboratory Prograns 
should be prepared so that the interested student will be encouraged to 
forward his work at home. Science libraries should include books designed 
encourage scientific or mathematical experimentation beyond school hours, "Dp 
it yourself” can have significance far beyond making a picnic table or a bog. 
case—or a dangerous rocket. 

Throughout this report we emphasize the need to revise syllabuses and , 
provide teaching aids. Of all the concrete actions that might be taken to jp, 
prove education in the United States, whether in the first grade or the 
year of college, these are by all odds the most urgent and most attainable, Th 
United States at present spends approximately $15 billion a year on form 
education; a fraction of 1 percent of this total, over a period of only a fey 
years, would mean an increase in the efficiency of the teaching process ay 
would yield benefits out of all proportion to the cost. 


The high school curriculum 

Although this report is intended to deal with science and engineering, they 
subjects do not exist in isolation, and no treatment of them can be com 
without some attentioon to the secondary school curriculum in general and with 
content of courses other than science. 

Fortunately, these matters have been competently treated in Dr. James 3 
Conant’s report on “The American High School Today,” so we need only to » 
fer the reader to it and heartily second his recommendations. 

We emphasize also that the future scientist or engineer needs adequate prem. 
ration in English, history, and languages. In fact, the minimum secondary 
school requirements which a science major should bring to college should incu& 
4 years of English, 3 years of mathematics, 2 of science, 3 of one modern langy. 
age, and 2 of social science including histery. One more year each of s¢j 
social science, and modern language would be helpful. Many leading engineering 
colleges require 4 years of mathematics for admission, and all would find jt 
preferable. Such a program obviously leaves little room for nonintellecty 
subjects in the curriculum, and if a desirable exposure to art and music is adda 
there is obviously no time at all for less vital courses. Subjects like shorthani, 
accounting, or home management ought to be reserved primarily for those for 
whom academic work is not appropriate. 

It must be emphasized again that high quality instruction in all these subjec 
is obviously the primary need. 


The undergraduate liberal arts college 


Most college students are not headed toward science or engineering. Tha 
expect to become businessmen, lawyers, schoolteachers, or they have not ye 
decided what they will do after college. Typically they are enrolled in a» 
called liberal arts curriculum—either at a separate college or in the college of 
arts and sciences of a university. Unfortunately, to most of them “liberal arts’ 
means all fields except science, a gross misrepresentation of the original concept 
of the term which once was intended to include mathematics and science. 

Such students may not need the specialized knowledge required of the profe- 
sional scientists. But every college student needs a considerable understandix 
of science, for reasons we have cited earlier. 

It is a half century since any American liberal arts colleges would announce, 
as some did at the turn of the century, that the classical course is “the cours 
best fitted to give the most symmetrical development to the mind and the broadest 
culture; and it is the one which they would earnestly advise every young ma 
seeking an education to choose.” While contemporary liberal arts colleges d 
not make such assertions, the position of science is still often unsatisfactory ani 
unrealistic. 

The liberal arts curriculum may require one or two courses in science. Hor 
ever, the college student often does not discover the personal satisfaction tok 
gained from the study of science, and hence scorns the utilitarian necessity ft 
understanding it. As the musically literate gets more enjoyment out of musit 
so the scientifically literate can derive far more personal identification with aul 
satisfaction from rapid technological change if he understands the fundamentil 
scientific principles on which the new technology is based. His knowledge help 
to bridge the dangerous gaps of misunderstanding which sometimes exist lt 
tween scientist and nonscientist, and gives him a better appreciation of witt 
his colleagues in other fields are doing. Perhaps most important of all for th 
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satisfaction of the educated man is the simple fact that he understands the 
achievements and the objective methods of thought that are characteristic of 
and perhaps dominantly characteristic of the 20th century. 

Liberal arts faculties have a great opportunity of helping their students to 
achieve &@ more adequate understanding of scientific principles, methods and 
the place of science in modern life. 

There is no doubt that scientists themselves have failed to provide the kind 
of teaching material that colleges need for the general student. Neither the 

dard course intended for the future professional scientist nor the discursive 
and frequently fragmentary survey course is appropriate. Courses are needed 
which help a student think his way through and appreciate such great concepts 
as the origin and evolution of the universe and of life, the nature and behavior 
of energy and matter and radiation, the structure of atoms and molecules and 
the ways in which these and other scientific concepts and laws are discovered, 
evolved, and tested. These things must be understood as an incomplete but 
always growing achievement of the human mind—revealing the glories and limi- 
tations of the human being himself. We think they can properly engage 15 to 
20 percent of every college student’s time. 

These are difficult objectives. But they can be and occasionally have been 
achieved. Here and there liberal arts colleges—often through the efforts of 
only one or two or three great teachers—have become recognized for their ability 
to make science a living part of a liberal education. 

In view of the large numbers of men and women who attend liberal arts col- 

, it is not enough that these objectives be achieved only occasionally. To 
accomplish substantially more, at least three steps are necessary. The few 
great teachers of science now to be found in liberal arts colleges must be greatly 
augmented. Teaching and learning materials must be provided that will aid 
them in performing their difficult tasks. Finally, the liberal arts faculties 
must insist that in these days the general baccalaureate degree should not be 

ted with less than 2 years of science. Even the 2-year program must be 
thoughtfully redesigned as to content and treatment. 

To create such courses in the sciences and in mathematics will require the 
same degree of attention from the professional scholar that we have called for 
in the revision of secondary school courses. An immense effort must be made, 
by the men and women best equipped to make it, to determine exactly what 
should go into such courses, to embody their conclusions in material form, and 
to create all the learning aids that will make such material useful to the teacher 
and the student—the textbooks, the motion pictures, the laboratory manuals and 
materials, and anything else that can aid in the learning process. The colleges 
will be short of science teachers and they can no longer scorn such potentially 
valuable educational aids. 

What is needed will require experimentation and innovation. We must be 
prepared for a certain number of false starts and mistakes. The task is Her- 
culean and cannot be achieved except by professional scientists and engineers 
working closely with college teachers. Yet the college plays such a critical role 
in American education—a role which is also unique in this country—that even 
very great efforts to enable these institutions to provide ever better science in- 
struction will be enormously profitable to the country. It will enable more 
citizens to understand science. Moreover, these colleges have turned out many 
men and women who have gone on to graduate work and to successful careers in 
science and engineering. If more colleges could attain the distinction which has 
been attained by some of the best, the quality of our scientific performance would 
be substantially advanced. 


The scientific education of the adult 


In a perfect world, adult education would not be merely remedial education. 
It would be a continuation of an endless process in which a diploma marked a 
commencement and not a conclusion. But this is not the world as it is. Our 
past curriculums have not adequately prepared our college graduates to under- 
stand science or even to be interested in it, and too many feel that now they have 
finished school or college they are excused from learning more. 

A democratic citizenry today must understand science in order to have a wide 
and intelligent democratic participation in many national decisions. Such de- 
cisions are being made now. They cannot be postponed for 20 years while we 
are improving our present educational system so that its products will consti- 
tute a significant fraction of the mature voting population. There is, therefore, 
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no escape from the urgency of providing high-grade and plentiful adult educy. 
tion in science now, planned for those who are unprepared even in the fun. 
mentals. 

: Whatever medium is used, science must, first of all, be made as interest; 
the bystander as it is exciting and inspiring to the scientist. Citizens wij] ) 
submit themselves to adult education in science simply as a response to bug, 
calls to duty. The excitement and interest of science must somehow be tray 
‘2 mitted. 

4 To establish good educational programs of this kind will require a large et | 
sy penditure of funds plus great imagination and daring. There have, of ¢ 
been individually interesting and valuable television and radio programs, i, 
cluding one which many people get up at 6:30 in the morning to see, The, 
have been individually attractive and authoriative articles and good scieny 
reporting in a few newspapers. A number of good paperback publications ¢ 
serious scientific literature can be found in a few urban bookstalls, but both ti 
supply and the demand are inadequate. There are good museums of Science ) 
a few metropolitan centers, but not many—and none as fine or as influential x 
they could be with stronger support. For a quarter century no one has serig 
tried to see what might be done with a mobile museum of science in a carayy 
of trailers which would visit the thousands of communities that will never 
able to afford any kind of museum of science of their own. 

In all such efforts the thing to emphasize is the pleasure of participating ) 
the great adventure of science. This is primarily a challenge to the scientis: 
themselves. It is they who must determine what science the citizen most nee 
to know; it is they who must suppress the notion that popularizing igs eyjj ¢ 
impossible. Until more scientists whose reputations are high as scientists mani. 
fest a personal interest in public education in science, the stigma which now; 
; often attached to the popularizer will never be removed—nor will the doubs 
e%. of those who put the task aside as hopeless. 


The engineering colleges 


i The scientist is one who seeks to extend the boundaries of knowledge in hi 
4 chosen field. The engineer has the task of combining the knowledge of scieng 
with his knowledge and awareness of the needs and limitations of human being 
and of a human society to develop and create new things for human use. The» 
ia things may vary from a tiny transistor to a huge dam, a hearing aid to a supe. 
highway, an automobile, an airplane or a space vehicle. While the scientist 
have uncovered the basic knowledge, it is the engineers who have created th 
tangible tools, materials, and products that have revolutionized our daily live 

our community living and our national defense. 
The scientist and the engineer form the team that paces today’s technology, 
In science lie the foundations upon which the engineer builds toward a goa 
of the utility, comfort, and advancement of man. He is concerned with m- 
chines, the environment in which they operate, and with the men who wor 
with them and effect their control. In the broad sense the engineer derives fron 
fundamental science the principles, the material properties and the analyse 
from which he synthesizes the system which is to achieve the objective, pro 
: duce the result, create the product which is sought. In short, the engineer is 


a the member of the technological team who creatively adapts the findings ani 
7 methods of science to meet the needs and desires of mankind. He is further dis 
tinguished from his colleagues in science in his constant concern to achieve a 
optimium design to meet the many and frequently conflicting criteria of pe 
formance, reliability, efficiency, cost and producibility. The associated sy | 
thesis, analysis or design of an element or a system are unique characteristics | 
engineering. 

The profession of engineering has thus become one of the most important it! 
modern society. Our civilization would deteriorate, would become too weak | 
to survive in modern world competition without the work of the hundreds ¢ 
thousands of trained men (and the too few women) who keep the wheels 
industry turning, who create new and useful products, who envisage, desig, 
and build great factories, intricate communication, power, and transportation 
systems, and vast irrigation, navigation, and flood control projects. The scier 
tist and engineer have created for the first time in history a society potentially 
free from want—one more concerned, in fact, with surplus than with scarey 
of many material products, as well as a society in which freedom from back- 
breaking tof] has been largely achieved. Finally, in today’s great internation 
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competition. America’s ability or inability to help others in their engineering 
s may be crucial. 

Clearly, the engineering profession offers unparalleled opportunities to the 
able young men and women of the country. One would expect the institutions 
offering engineering education to be swamped with applicants. Surprisingly 
enough, our engineering colleges as a whole have not been filled to capacity since 
the veterans’ bulge of 1946-50. In the very decade when engineering opportuni- 
ties were reaching new heights, the number of engineering students actually de- 
clined from, 1947 to 1951, then (with the Korean war) rose until 1957, but then 
in 1958-59 is sagged again. Apparently there is still a lack of understanding 
of the place of engineering in the modern scientific world. 

Our engineering colleges need to attract more young men and women who 
have those talents required of good engineers, and to give them the rich op- 
portunities for career training which this highly diversified profession offers. 

The word “diversified” should be emphasized, for the individuals labeled 
“engineers” perform a wide variety of tasks. First, there are those deter- 
mined by subject matter: chemical, electrical, civil, mechanical, aeronautical, 
mining, structural, metallurgical engineers, and many more. Then there are 
titles of engineering function: production, design, research, development, con- 
struction, supervising, management, and many others. Engineers, too, may 
have a wide range of educational experience—from the junior engineers or 
craftsmen who serve as draftsmen, mechanics, and electronic technicians to 
the engineers who have earned the Ph. D. degree and who carry on advanced 
analytical research. Again, there are “synthesizing engineers’ (there should 
be many more) who combine technical training with a broad knowledge of 
public policy and social problems, who think broadly of complete systems which 
involve machines, men, and environment, and who in designing a highway, a 
waterway, a flood control project, can foresee and allow for the social readjust- 
ments—the costs as well as the benefits—of the new enterprise. There are 
“component engineers” who design better vacuum tubes, or gyroscopes, or 
transistors, or rocket motors. There are “systems engineers” who evolve new 
systems—communication systems, weapon systems, production systems—involv- 
ing scores or thousands of components, plus the interactions with men and 
environment. 

The list is literally endless, and it lengthens and changes every year. 

Some of the finest engineering colleges in the world are to be found in the 
United States. But this does not mean that these colleges are as excellent as 
they should be or that there are enough of them to meet our needs. We believe 
that a major advance in engineering education is called for. Here are a few 
improvements which should be sought. 

The technical institute, while not really an engineering college, has in America 
been grossly neglected. Such schools, offering 1 to 3 years of high school and 
post high school instruction in technical subjects, can prepare young men and 
women whose talents and interests are more mechanical or manual than mathe- 
matical. Draftsmen, designers, assistants, maintenance and production experts, 
and technicians of many kinds are essential to industry and to the engineering 
profession. These occupations deserve greater dignity and prestige, and the 
institutes which offer training for them should be enlarged and improved, and 
should extend their recruiting activities in the high schools. Their graduates 
are urgently needed in greater numbers. 

Curricular reform is long overdue in the undergraduate engineering colleges 
of the country. This can take many avenues: 

(1) The old distinctions between mechanical, electrical, civil, and aeronauti- 
cal engineering (at the undergraduate level) have partially vanished. The 
basic principles of engineering, of engineering analysis and synthesis, together 
with the scientific and mathematical subjects basic to engineering, can easily 
occupy a full 4-year program (if the essential humanities and social studies are 
included) and detailed specialization should be deferred to graduate work or to 
professional practice, supplemented by on-the-job educational programs now 
sponsored so extensively by industry. Specialization in college should be used 
only in giving realistic examples of the application of principles. 

(2) Such curricular reforms should not be merely a reshuflling of old subjects 
and credits. Wholly new points of view in “engineering science” and wholly 
New areas of interest—e.g., communication theory, nuclear engineering, and 
magneto-hydrodynamics—need to be developed. 
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(3) New vistas need to be opened up in the nontechnical subjects which the 
modern engineer must know. Social science and governmental problems become 
involved both in public works engineering and in large-scale private engineering 
whether at home or abroad. Economics, business law, and principles of indus. 
trial management are essential equipment for the engineer in industry, Psy- 
chology is a necessary prerequisite to communications in the broadest senge, 
Though the connection may seem remote, an understanding of philosophy, hig. 
tory, literature or the fine arts adds to the powers of the engineer, both profes. 
sionally and as an individual. An adequate professional educational program 
takes account of these necessities. 

(4) Curricular reforms cannot be initiated overnight, for even the direction 
of some reforms needs to be clarified. Hence, there is much need for innovation 
and experimentation. Attempts at course revision, the combination of ol@ 
subjects and evolution of new ones, will require prolonged study by faculty 
groups. Engineering schools should intensify the exchange of information on 
experience with new curriculums, as indeed they do through associations gych 
as the American Society for Engineering Education and other professiona} 
societies. 

(5) Curricular reform means not only changes in subject matter, but changeg 
in administration, organization, sequence, and timing. Some students can start 
earlier in engineering subjects, proceed more rapidly, be burdened with fewer 
routine chores, and go more rapidly into graduate work. The facility for learn. 
ing mathematical, scientific and engineering subjects varies enormously among 
individuals, and substantially different learning and teaching techniques may be 
adapted to the top 5 percent of the students. Imaginative innovation is called 
for here, too. 

The relation between engineering and science needs added attention. It ig 
as wrong to neglect the scientific foundations of engineering as to suggest that 
engineering and science are identical. The latter presumption may lead poten. 
tially fine physicists to become second-rate engineers or potentially outstanding 
engineers to become mediocre physicists. Neither field should be the refuge 
of disappointed castoffs from the other; each requires, at the best, very high 
and very special talents and interests. A better understanding of these special 
talents on the part of teachers, students, counselors, and the general public will 
help avoid mistakes and disappointments. The professional engineers and engi- 
neering educators have a special responsibility to initiate more extended efforts 
in this direction. 

The attraction and retention of topnotch faculty members in engineering eol- 
leges is an especially critical problem. Industrial opportunities have great at 
traction to young engineers who are eager to develop new and useful applica 
tions of the fundamental principles they have learned in the college. Yet many 
of the best young men, and many men with a few years of industrial or field 
experience, are needed in the engineering colleges too, to bring reality to the 
classroom, Ways of reducing the salary gap between college and industry, and 
for equalizing professional opportunity, especially for younger engineers, need 
to be found, 

Graduate study to the Ph. D. in engineering is a growing requirement. While 
engineers with the normal 4- or 5-year baccalaureate degree are needed in greater 
numbers than ever, there is also a rapidly rising need for men with extended 
advanced training in scholarship and research. Hence, undergraduate colleges 
should be on the lookout for potential graduate students in order to help and 
counsel them in continuing their studies. More engineering colleges need to 
develop graduate programs and, as is delineated in detail in the next section, 
graduate schools is engineering should be multiplied, expanded, and improved 
all over the country. This may well be the most important development in engi- 
neering education in the coming decade, and all engineering educators can con- 
tribute to a vigorous growth of graduate work of high quality and to the prepar- 
ing and guiding of the very best engineering students into it. Even at the under- 
graduate level, an appreciation of the functions and objectives of engineering 
research, together with some research experience, can profitably be made avail- 
able to the able students. 

In summary, we can well move toward an enlarged concept of engineering edu- 
eation involving an even deeper interpenetration between engineering and science 
and the identification of new areas of association between engineering and 
humanities and social sciences. We need to encourage those engineering instt- 
tutions which are experimenting with this new degree of articulation, this fusion 
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of physical technology with social technology, this closer interaction of postdoc- 
toral, graduate, and undergraduate studies with the spirit and example of re- 
search infusing all of these educational levels. Through such educational means 
our engineering institutions can accelerate the achievement of a program in 
engineering education which turns out engineers who can, while achieving ex- 
ceptional mastery of their specialty, avoid the easy, narrow rut of excessive 
expertism” and go on to demonstrate leadership in human affairs—the capacity 
to use and shape technology as a powertul instrument for enhancing the quality 
of our society and for contributing to the solution of the great human problems 
of our time. Then, too, will our engineering institutions attract their proper 
share of the fine and ambitious young people who have talents for engineering 
careers. 

The graduate schools in engineering and science 


Students who expect to become professional scientists may spend their under- 

duate days profitably in liberal arts colleges, in colleges of arts and sciences 
of universities, or in institutes of technology. In the end most of them will go 
on to graduate work. The prospective engineer attends an undergraduate en- 
gineering college, but more and more of them also, fortunately, are going on to 
graduate school. 

The great advances in science and technology will, in the future as in the 
past, stem from exceptionally brilliant and far-reaching discoveries and inven- 
tions made by a relatively few people. The discovery and stimulation of such 
individuals may occur in the elementary and high school years, but the full 
power of their ability to attack the frontiers of knowledge will come to fruition 
only in the graduate school or even later. In graduate school the student comes 
face to face with the borderline between the known and the unknown; there he 
acquires the final preparation for a career of advanced research in science or 
engineering. 

In the graduate school, too, many minds will be extended to the level where 
they can do the original work which furnishes the essential foundation and sup- 
port for the occasional penetrating flash of new discovery. The graduate school 
also furnishes the teachers, the advanced professional workers in governmental 
and industrial laboratories, and the scholars, writers, and intellectual leaders 
in every field. 

Thus the graduate school at the pinnacle of our educational system plays a 
decisive role in setting the pace of our entire educational endeavor and in de- 
termining the rate at which our civilization advances. 

Clearly the best educational system in the world will fail in its function, will 
fail even to maintain itself, if it is not capped by a crown of first-class graduate 
education. 


Improving graduate education 


In the United States the graduate schools of science and engineering are re- 
markably young. In 1900 advanced study and research beyond the bachelor’s 
degree was provided on only a minuscule scale at a very small number of uni- 
versities. But the past 50 years have seen an extraordinary change. Scientific 
and engineering research and graduate instruction now have come of age in this 
country. In each major field of science there are now a number of American in- 
stitutions offering work of outstanding excellence. But this is not enough. 

More than 600 colleges and universities in the country offer graduate degrees 
of some kind; of these about 280 offer graduate degrees in scientific, medical, 
and engineering subjects. Yet scarcely more than a score can claim real dis- 
tinction in any one scientific field, let alone more than one. Certain universi- 
ties excel in physics, others in chemistry or mathematics or biology. Only a few 
excel in several fields. 

These few top-quality departments are major national assets. But they are 
rapidly becoming overloaded, and the big increase in graduate enrollment is 
still several years off. There should be, not 10 or 20, but 40 or 50, top-quality 
departments of physics and chemistry, for example. We need also many more 
top departments in mathematics and biology and geology. And we have still far 
to goin the development of high-quality graduate work and university research 
in most engineering fields. 

It is especially important that new graduate schools in engineering be 
developed, and that they be developed in those institutions which also have ex- 
cellent departments of science. At the graduate level, engineering education 
must depend heavily on instruction in advanced mathematics and theoretical 
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physics. Quantum theory, Boolean algebra, number theory, solid-state phygj 
and nuclear structure and other formerly abstruse subjects now have solid ep, 
gineering applications. It is not surprising that it is those institutions Where 
science and engineering subjects are closely allied which have been leader, 
in developing graduate study in engineering. 

The improvement of existing graduate departments in all fields of science and 
engineering is of great importance, but alone will not suffice. New areas have 
developed which, if they are to be explored, must draw talent and knowledge 
from several disciplines. Chemical, biology, and biophysics, geophysics and Ze0- 
chemistry, materials and information theory are examples of areas in which 
scholars from different disciplines should be encouraged to pursue joint jp. 
terests. The urgency of such effort must be recognized and flexible patterns of 
organization—and, certainly, new supplies of capital—will be needed. Students 
should be actively encouraged to pursue interdisciplinary interests. 

What do we require to improve a graduate school in science or engineering? 

First of all, first-class faculty members are required—scholars of the first rank 
who can make truly creative advances and who can inspire their students ty 
similar achievement. Every great and productive graduate department owg 
its success in attracting and training good students to the leadership of a fey 
inspired scholars. 

In seeking new supplies of such scholars, we must recognize that well-trained 
young men and women no longer find their sole opportunity for service in the 
universities and colleges. Industrial and governmental laboratories need and 
attract more and more of them, frequently offering positions which are financially 
more attractive and laboratory facilities far superior to those available in many 
universities. These laboratories are developing the other favorable conditions 
that a scientist or engineer seeks and that attract the best minds. This is all gg 
it should be, for our Nation needs both industrial and governmental researeh of 
a high order. The problem for the universities is not one of abolishing the com. 
petition but of meeting it. 

The crisis is particularly noticeable in engineering. Engineers who haye 
earned doctoral degrees are especially hard to retain in teaching positions, Ip. 
dustry is desperately short of men of the right talents and education and some 
of the realizations of the dreams of an engineer are possible only at the industrial 
seale. But the national problem remains one of maintaining equilibrium be. 
tween industry, government, and the universities. If the university programs 
dry up, a subsequent drought will be felt in governmental and _ industrial 
laboratories. For this Nation to graduate less than 650 Ph. D.’s per year in ep- 
gineering, as was the case in 1958, is to imperil it. 

Nonetheless the problem cannot be solved by laying down quotas or by trying 
to slow down the growth or diminish the eminence of industrial and gover- 
mental laboratories. Instead, the solution is to create a larger supply of 
talented people, and to increase the attractiveness of teaching posts in our 
graduate schools. Most of all we should seek new means to share the limited 
talents we now have. Although the possibilities may exist in only a few favored 
localities, it must be realized that we have not begun to scratch the surface of 
what might be achieved if part of the time of scientists in government and in- 
dustry could be enlisted in the cause of formal education. 

The availability of governmental funds for university research in science in 
recent years has stimulated great advances in graduate education and research, 
but we have far to go before such funds are adequate to the task of doubling our 
number of top-quality graduate schools. When research funds provide only for 
equipment and not for additional general funds to help increase the professors’ 
salaries, they may fail in their objective of retaining top-quality teachers. 

The increasing Federal involvement in the support of research is altogether 
desirable. But it is essential to establish sound fiscal and planning procedures 
lest governmental support harm rather than help the educational growth it is 
intended to foster. Research grants, for example, may be so administered 
that they damage the financial stability of the universities. The trend toward 
the establishment of special-purpose research institutes needs watching. Some 
problems are best attacked by research institutes, but research institutes are 
not always the right answer. Where research institutes do appear to be 4 
satisfactory solution, care should be taken to locate them near universities 
they help strengthen rather than weaken education. 

Finally, graduate education cannot be effective in institutions which im 
pose heavy burdens of routine instruction and administration on the research 
scholar who should have plenty of time free to work with his graduate students. 
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A single graduate course plus the supervision of research may be more than a 
full-time load for many a professor. Instruction in creative research is at- 
tained only by close association with creative minds. Hence graduate education 

and will remain very expensive. And yet every dollar the Nation invests in 
this field will be repaid a hundred—a thousand—times over in future national 


welfare. 
A FINAL WORD 


In all of these areas of concern it is evident that.very large national programs 
are called for, together with the best efforts of teachers, scholars, parents, and 
citizens. If education is to be qualitatively improved at all levels, a larger share 
of the national effort and the national income must be devoted to it. ; 

Both financial and moral support of the community is therefore vital. It is 
true that taxes are often burdensome; it is also true that without education 
there would be few funds to tax. It is true that schools should adopt every 
reasonable economy in erecting and using buildings; it is also true that the 
essential elements in a school are the teacher and the pupil, and a building which 
makes their work more effective is worth far more than it can cost. It is true 
that we as a people now spend about 4 percent of our gross national product 
on education; it is also true that if we wisely spent twice that much to achieve 
higher quality it would be more than worth the cost. Doubling our current 
annual investment in education is probably a minimal rather than an extrava- 

oal. 
emhe time was when the little red schoolhouse sufficed to give the future farmer 
or laborer a smattering that would get him through life. Today three-fourths 
of our workers require the intellectual and manual training represented by 12 
years in school, and they will also need as citizens the general educational back- 
ground which is a good high school education will provide. ‘ 

More than 30 percent (one-third) of our young people are receiving at least 
a year of higher education—and, for the most part, with immense profit to 
themselves and to the Nation, but only a small, though rising, number continue 
on to graduate work. These will become the leading scholars, teachers, lawyers, 
scientists, physicians, and engineers of tomorrow. Americans now realize as 
never before the precious value of these people of high talent. Possibly we do 
not realize that a broad base of education for nearly all young people is neces- 
sary to discover, to stimulate, and to educate the unusually gifted. But a broad 
base of education is needed, too, to make America a better place in which to 
live—and a stronger Nation more likely to survive. 


CuaPreR IV.—NATIONAL GOALS FOR STRENGTHENING SCIENCE AND ENGINEERING 
EpucATION 


The American educational system—fine as it is in many respects—can be, and 
asa whole should be, substantially improved. 

Our changing civilization will demand in the future an even greater devotion 
to learning and a greater pride in intellectual achievement. The profound effects 
of recent advances in science and technology demand that scientific literacy 
be far more widespread among the American people if we are to solve the prob- 
lems of this age. We therefore conclude that: 

Americans should attach greater value to intellectual excellence. 

Every school and college should reexamine its curriculum to make sure 
that in every aspect it is giving adequate challenge to the intellectual ca- 
pacities of its students. 

We should do far more than we are now doing to enhance the prestige 
of the teacher and to provide him with more effective support in his efforts 
to improve the effectiveness of his teaching. 

We should move much further in the direction of adapting our educational 
programs to the widely varying competence of students, and seek especially 
to meet the needs of the most gifted students. 

We should improve our scientific education at all levels, attempting to give 
better understanding of science to the nonscientist as well as to discover and 
stimulate more individuals who have the talents to become scientists and 
engineers. 

To attain these ends we conclude that four major areas need specific and urgent 
attention throughout our educational system: (1) the curriculum and the con- 
tent of courses, (2) the quality and effectiveness of teachers, (8) the recognition 
pe ne of students, and (4) the development of intellectual lead- 

p. 
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THE EDUCATIONAL CURRICULUM AND COURSE CONTENT 
Curriculum 


Conclusions.—The quality and content of the curriculum is central in educa 
tion. At every level in the school, college, and graduate school the curricula: 
offerings must provide the basic educational materials required of all students 
plus the broad selection of opportunities appropriate to the student body involved. 
For those at higher levels in the educational system, it becomes increasingly jp. 
portant that the course offerings give recognition to the range of abilities of jp, 
dividual students, and of equal importance that each student be guided to th 
offerings best suited to his own innate talents. 

Especially in rapidly changing fields, such as science and technology, currieulg 
changes must occur decade by decade, even year by year. At the secon 
school level there are problems of balance between vocational and academic 
courses, and at the college and university level the problem of balance hp 
tween the sciences, the humanities, and the social sciences. 

Recommendations.—We urge the scientists and scholars of the country tj 
establish more intimate contact with experienced teachers at all levels, so the 
curricula and the teaching and learning aids in schools, colleges and universities 
may take account of the new facts and the new points of view that scientife 
progress has revealed. 

We further recommend that a research program be established by an ap. 
propriate foundation or agency in which scientists, scholars, and teachers q@ 
operate to design more adequate curricula planned to give to all educate 
citizens an adequate introduction to those areas of science and technology eggep. 
tial to an understanding of the problems of a modern society. 


Course content 


Conclusions.—The content of courses in mathematical and scientific fields 
at both the secondary and undergraduate college level does not adequately reo. 
ognize scholarly advances in these fields. 

Recommendations.—We recommend that present efforts be aggressively pur. 
sued and substantially expanded in bringing together leading scientists, scholars, 
and teachers in these various subject-matter fields to seek : 

1. To bring the course content in each subject at each level into line with 
the most modern scholarly research in its field, consonant with the level 
of instruction. 

2. To outline, write, publish, and revise the necessary textbooks and aur 
iliary reading materials to achieve the above objectives. We believe, in par. 
ticular, that far more imagination and innovation is appropriate in the prep. 
aration, printing, illustrating, and publication of textbooks: On the one 
hand, to produce much less expensive books in the basic fields so that a 
much larger number of students will be able to build their own libraries; 
and, on the other hand, to insure that all the resources of the modern pub 
lication art are brought to bear in the preparation of textbooks which ar 
challenging, stimulating, and exciting. 

8. To develop and supply adequate teaching and learning aids of all ap 


propriate kinds, including motion pictures, television, tape recordings, slides, 
and other audiovisual materials designed to aid the student in understané- | 
ing the subject more thoroughly, and especially to relieve the teacher of 
unnecessary burdens of preparation and instruction and to enable the out- 
standing teacher to reach a much larger number of students. 

4. To develop and supply laboratory equipment and materials for science 
courses together with the necessary manuals and reading materials to make 
the laboratory and field work a far more meaningful, useful, and exciting aid 
to student and teacher. 

The programs now being sponsored by the Carnegie Corp., the Ford Founda: | 
tion, the Alfred P. Sloan Foundation, and the National Science Foundation pro 
vide excellent preliminary efforts. They need very rapid and substantial expan- 
sion to cover other fields and other educational levels. The National Defens 


Education Act of 1958 recognized this need. | 


THE QUALITY AND EFFECTIVENESS OF TEACHERS 


Conclusions.—Whatever the nature of the curriculum, the quality of educatia 
depends upon the knowledge and effectiveness of the men and women who teach. 
Their competence in their subjects, their ability to share their knowledge, the 
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spirit in which they undertake the task, and their morale, all play a part in 
determining how well teaching is done. 

The competence of the teacher in subject-matter fields is of great importance 
at every point on the educational scale. In the graduate school every teacher 
must also be a scholar. In the undergraduate college a thoroughgoing compre- 
hension of the field is essential. In high school the teaching is far more effective 
when the teacher has a thorough comprehension of the subject matter and an 
understanding of its recent developments. It is thus important at all levels to 
aid the teacher in keeping abreast of his subject and to reward high competence 
and success. Keeping abreast in science and mathematics requires unusual effort 
and may demand unusual assistance. 

The workload the teacher faces, the research and study facilities available to 
him, the students and colleagues with whom he associates, the prestige accorded 
his position, and the congeniality of the community in which he lives, as well as 
the salary he is paid, each affect the attractiveness of the teaching profession. 
In varying degrees each young person will cosider these elements as he considers 
whether to enter the teaching profession. To increase its supply of teachers any 
community needs to enhance the attractiveness of each of these elements. It 
cannot rely solely on rasing salaries, any more than it can rely solely on the 
simple love of teaching. 

There is no longer any doubt that the rising number of students in America is 
surely outrunning the supply of new teachers. Indeed, it has already danger- 
ously outrun them. Various reports have shown that the number of students 
per teacher is certain to show a continually rising trend, and that this will con- 
tinue for a long time in the future. We conclude, therefore, that we must not 
only attempt to attract more young men and women to the profession of teaching, 
but we must find ways to increase very substantially the efectiveness of every 
teacher we will have. We can and we should increase the time the teacher has 
available for his instructional duties. We should help him to handle more effec- 
tively and more efficiently the rising number of students he is bound to face. 
We must, therefore, learn to use effectively every possible teaching aid, including 
television, motion pictures, improved textbooks and classroom equipment, 

There are many competent teachers in the Nation; there are a few superlative 
ones. The effectiveness of the latter could be multiplied enormously by applying 
modern techniques of communication. 

Recommendations.—We recommend that: 

1. Scientists and engineers in universities and industries seek to establish 
organized programs of collaboration with high school and college teachers in 
order to reduce the gap in communication and understanding between these 
groups, rendering assistance and providing teaching material to teachers and 
their students, and bringing high school and college students and teachers 
into more direct contact with scientific and scholarly work in universities and 
industry. 

2. Efforts be continued and accelerated toward improving the economic 
and social status of teachers at all levels, and enabling them to devote more 
of their working time to teaching tasks rather than administrative chores, 
and allowing them more time for preparation and study in their chosen fields. 

8. Private and Government agencies evolve State and national programs 
for providing substantial rewards, prizes, and other recognition to outstand- 
ing teachers in both elementary and secondary schools. 

4. A research program be sponsored by an appropriate foundation or 
agency and organized on a national scale to bring together a key group of 
scientists and scholars to collaborate with teachers and educators on the 
problem of designing more adequate curriculums for the education of high 
school and college teachers, especially in the sciences and mathematics, with 
the aims of reducing the alleged conflict between subject matter and method- 
ology, making teacher training programs more attractive to the best students, 
and bringing about a better understanding between scholars, scientists, teach- 
ers, educators, and the public in regard to the philosophy, goals, and methods 
of the educational system. 

5. With the assistance and encouragement of our universities, the Nation’s 
best scholars join the Nation’s great teachers in the task of determining 
how the great teacher may be brought before an even larger number of 
students. 
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THE RECOGNITION AND ENCOURAGEMENT OF STUDENTS 


Recommendations.—That we accept as a national goal lifting student perform. 
ance to higher levels of excellence by greater motivation and by the provision 
of rewards for intellectual achievement and more adequate and extensive oppor. 
tunities and challenges to the highly gifted student. To these ends we specifically 
recommend that: 

1. A nationwide effort be made to pay more attention to the academically 
talented students (that is, those in the upper 15 to 20 percent of their age 
group in intellectual ability) and to the unusually gifted students (that 
those in the upper 3 percent of the age group). Such an effort should involye 
citizens, schoolboards, parents, teachers, together with State and Nationa} 
agencies, public and private. Talented students should be recognized at an 
early age and given guidance and counsel in planning their educational pro. 
grams and in preparing for and choosing college and university work. 

2. These gifted students be given necessary help in financing their educa. 
tional programs in high schools as well as in college and in graduate school, 

3. Such students be rewarded and encouraged for their achievement in 
order that they may take pride in intellectual excellence, even at an early 
age. 

4. Programs of prizes and scholarships be extended into the high school 
level so that students even in remote and rural communities are enabled to 
attend high schools which will provide opportunities commensurate with 
their abilities. 

5. Public and private agencies combine to offer on a national basis a much 
larger number of prizes than now exist to high school students for unusual 
intellectual achievement in important subject-matter fields. 


THE DEVELOPMENT OF INTELLECTUAL LEADERSHIP 


Conclusions.—The intellectual, cultural, and material advances of any society 
depend upon the quality of its leadership: upon its scholars, teachers, lawyers, 
industrial leaders, scientists, engineers, doctors, and other professional people, 
These individuals are stimulated and educated in the colleges, universities, and 
graduate schools of the country. To stimulate and educate the intellectual lead- 
ers of the future, we maintain a wide variety of colleges and universities lo 
cated in every region of the United States. These institutions are continually 
seeking to improve the quality of the intellectual experience which they offer to 
qualified students in all fields. All, however, need much more help and support 
in these efforts. 

We are specifically concerned about the slow progress which many of these 
institutions seem to make in their dual task of (a) providing to all their stu 
dents an adequate introduction to science and technology and the part they play 
in modern society, and (b) providing adequate educational programs to those 
with the talent for and interest in achieving professional careers in science, en- 
gineering, and technology. 

The separate liberal arts college and the college of arts and sciences of our 
great universities constitute basic training grounds for most of the leaders of 
tomorrow. We believe there are overwhelming reasons why such citizens should 
acquire a reasonable introduction to the principles of science and technology on 
which the modern industrial society is based. We conclude that scientists and 
scholars should give greater attention to assisting the undergraduate colleges 
in providing adequate programs in these fields. 

The scientists and engineers of tomorrow will come from such colleges, as well 
as from more specialized institutions. We believe that the rise of the modern 
technological society has created conditions which will almost certainly cause a 
permanent shortage of those highly competent in these fields. 

Recommendations.—Specifically we recommend that: 

1. The curricular revision program now being developed for high school 
science courses be extended to undergraduate college courses in science and 
mathematics. 

2. Aid be rendered to liberal arts colleges in examining their curriculums to 
assure that they are adequately providing for scientific education of the 
nonscientist as well as of the future scientist or engineer. 

3. We accept as a national goal improving the number and quality of our 
schools of science and engineering. 
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4. University graduate schools in science and engineering be enlarged in 
number and improved in quality, and especially that far greater emphasis 
be placed upon graduate work in engineering. 

5. The engineering colleges of the country collaborate to improve and 
modernize their offerings in all engineering fields to insure that able stu- 
dents are attracted to these fields and that they are given adequate training 
to meet the engineering and technological problems of tomorrow. 

6. Government agencies concerned with research in science and engineer- 
ing reexamine the terms of their research support to educational institu- 
tions with a view to avoiding placing a financial burden or penalty on such 
institutions by reason of inadequate coverage in research contracts or grants 
of costs properly chargeable as overhead and for management allowances. 
Without serving as a subsidy in any way, proper handling of these fiscal 
matters can make certain that the research support will not affect adversely 
the opportunity to use the research effectively for the education of students, 
for the attraction and retention of able faculty members, and for the release 
of teachers and students from burdensome administrative and fiscal re- 
strictions. 
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APPENDIX III 
AN OPEN LETTER TO THE COLLEGE GRADUATES OF 1959 
(From Secretary of Labor James P. Mitchell) 


My congratulations to each of you. As you enter the labor force, you 
graduates of 1959—will find that the training you have received, the dedication 
you have given to your studies, and the excellence you have managed to achieve 
will return to you in many ways. 1 

As I surveyed the employment outlook in the various fields of work discusseq 
in this open letter, I was struck by the fact that the premium on excellence js 
constantly going up. While there appears to be employment opportunity for alj 
graduates, the conclusion that concentration on study is genuinely rewarding jg 
inescapable. 

I would call your attention to one other fact to keep in mind. No job, at 
whatever level, should be measured against another one. Rather, it should be 
measured against your own individual capabilities and desires. For work 
should be a creative and rewarding experience. Find the job that suits you, as 
an individual person. 

The general economic background is this: 

The economic situation is now much improved and job prospects look de. 
cidedly better than a year ago. 

However, the recent recession holds a lesson which is especially applicable to 
you graduates who may be considering additional schooling. Even at the depth 
of the recession, the job applicant with advanced training had a much better 
chance of getting and holding a job than his untrained feliow worker. While 
nearly 1 in 5 unskilled laborers was experiencing unemployment, only 1 in 50 
professional and technical workers was jobless. And while jobs of production 
workers in manufacturing were being cut back sharply, the employment of white. 
collar workers—who generally have to meet higher educational requirements— 
held relatively steady. 

Forecasts of economic growth have indicated that there will be a great need in 
the coming decade for professional, technical, clerical, and sales personnel. We 
are heading into a period when the number of workers in the 25 to 34 age bracket 
is actually declining, and will continue to do so through 1965. These workers 
may be considered to be in the “career development age,” since these are the 
years in which college-educated men and women establish themselves firmly in 
a field of work. Their ranks must be filled by the young people now coming 
out of college. 

Taking a shorter range view, we can say that the employment outlook for 
college graduates this spring is generally favorable. More recruiters are on the 
campus than last year and, although employers are still being very selective in 
hiring, they have more jobs to offer than in 1958. There is an esnecially strong 
demand for men and women with advanced degrees. About 85,000 graduate 
degrees will be granted this year in addition to the 400,000 bachelor’s degrees, 
Those of you who are able to continue your education beyond the bachelor’s 
degree should certainly do so. Graduate education in your specialty will bring 
significant returns in earnings and career opportunities—and, of course, the 
specialist with advanced education is often able to contribute more to his pro- 
fession and to his society than is the less well prepared individual, 

This year, starting salaries for men with bachelor’s degrees are averaging 
about $425 a month—somewhat more than last year. Men with graduate de 
grees can command a higher rate, which varies considerably with the firm and 
the career field. The earnings of women continue their upward trend. 

The fact that many jobs are available is of little value unless you can find 
the right one in terms of your training, aptitudes, and interests. By all means 
make full use of your college placement office—it may prevent your making a 
costly mistake in choosing your career field. Many sources of detailed infor- 
mation and assistance are available to you. One useful source, which you may 
find in your college placement and counseling offices, is the Department of 
Labor’s “Occupational Outlook Handbook.” 

An important source of help for the jobseeker is the local public employment 
office. Because these offices are part of an integrated nationwide system, they 
may be able to help you into a job in another region of the country if the position 
you are seeking isn’t available in your own community. Last year, for example, 
public employment offices filled 136,000 jobs in the professional and managerial 
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occupations. Job openings are listed now in a wide variety of occupations—in- 
duding engineers, social welfare workers, teachers, trained nurses, natural and 
social scientists, technical writers, draftsmen, secretaries, and laboratory tech- 


nicians. 
While the listings in public employment offices by no means represent the total 
of employers’ needs, they are indicative of some of the types of workers in 


demand. 
CIVIL SERVICE 


The Nation’s largest employer, the Federal Government, lists hundreds of 
different occupations in its 70 departments and agencies. College graduates are 
in demand for a variety of technical and professional positions. Most college 
graduates without professional experience begin at $4,040 a year. However, 
outstanding graduates may be offered advanced trainee positions at $4,980 a 
year. Opportunities for steady advancement to higher salaries are very good. 
The Federal service entrance examination is used to fill positions in general 
administration, economics and other social sciences, social security administra- 
tion, personnel management, budget management, and so on. This examination 
is open during the school year to college juniors, seniors, and graduates regard- 
less of major. 

The supply of qualified persons in statistics, library science, certain branches 
of economics, and other specialized fields is short. The Federal Government 
also needs personnel] from technical and scientific fields not included in the 
Federal service entrance examination. These include engineers, physicists, psy- 
chologists, astronomers, mathematicians, accountants, patent examiners, chem- 
ists, and metallurgists. Federal salaries for beginning workers in most engi- 
neering and scientific positions have been raised to $4,490 a year. For the 
better qualified bachelor graduates without experience, the entrance salary is 
$5,430 a year. 

BUSINESS 


Graduates of schools of business administration and qualified liberal arts 
graduates will find many opportunities as sales representatives this year. There 
will also be a considerable number of openings as management trainees, but 
competition for the best positions is keen. In general, opportunities will be 
more numerous this year in nonmanufacturing industries such as insurance, 
banking, and merchandising than in manufacturing. Big corporations are 
offering business trainees about $410 a month, on the average, and sales repre- 
sentatives slightly more; small companies are paying somewhat less. Men 
with the M.B.A. and a degree in engineering; mathematics, or science are in 
great demand for management jobs and receive premium pay. 

More than 10,000 students will receive degrees this spring in accounting, 
the second largest field of professional employment for men. Employment op- 
portunities are excellent for well-trained graduates in this field. Average salary 
for beginning accountants in large industrial firms is about $420 a month. Major 
OPA firms serving large business corporations are offering $375 to $450 to gradu- 
ates with good academic records. The demand for accountants who are college 
graduates is expected to rise faster than that for less broadly trained personnel 
because of the increasing complexity of the profession and because more States 
are requiring CPA candidates to be college graduates. 

In personnel work, employment prospects are best for those with specialized 
training in psychological testing, safety engineering, counseling, industrial rela- 
tions, etc. Considerable competition exists among graduates seeking to enter 
professional personnel positions directly from college. Some jobs, with prospects 
of promotion, are being offered to graduates willing to start in production, 
clerical, and sub-professional work. 

Employment opportunities are very good for graduates in some of the smaller 
a such as hotel or restaurant administration, marketing, and secretarial 
work, 

Business and commerce graduates as well as journalism graduates will find 
humerous openings in advertising, public relations, trade and technical publish- 
ing, and radio and television work. 


ENGINEERING 


This spring about 39.500 students will receive bachelor’s degrees in engineer- 
ing, the largest professional field of employment for men. The job outlook for 
these engineering graduates is, on the whole, very good and for graduates in 
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some specialties, excellent. Engineering graduates with strong science and mat, 
backgrounds are in particular demand for research and development work in 
electronics, missile development and other defense related activities. In gep, 
eral, graduates with majors in mechanical, electrical, and aeronautical engineg. 
ing appear to be in greater demand than those with majors in civil, Chemical 
and industrial engineering. 

Although the employment situation in 1959 appears to be improved over last 
year, employers are continuing to be highly selective in their hiring practices 
Men graduating near the top of their class will still be actively sought after, but 
those at the lower end may have to go beyond campus interviews to find engi- 
neering jobs. 

Continued expansion of the profession is expected both in the next few year 
and over the long run. Factors which will contribute to a growing demand for 
engineering personnel are the continuing needs of the defense program, our grow. 
ing population, rising living standards, the expansion of industry, the increasing 
complexity of industrial technology, and the continued extension of research anq 
development activities. Rising engineering enrollments in colleges and uy. 
versities will require more teachers of engineering. Substantial numbers of 
engineers are needed annually to replace those who retire, die, or transfer ty 
other occupations. Losses to the profession from death and retirement alone ar 
estimated to be about 10,000 each year. 

ingineering starting salaries, which showed signs of leveling off in 1958, now 
appear to be rising again. Median starting salaries offered to new graduates 
with the bachelor’s degree are expected to be about $500 a month in 1959 
Monthly starting salaries for the small number of engineering graduates With 
advanced degrees, particularly the doctor’s degree, will, as in previous years, be 
considerably higher than those given bachelor’s degree graduates. 


PHYSICAL SCIENCES 


Employment opportunities for well-trained chemistry graduates at all levels ar 
expected to be good in 1959. However, the selectivity which characterized en. 
ployer hiring practices last year will be prevalent again this year. Employers 
are particularly interested in graduates with Ph. D. and master’s degrees, and 
in bachelors ranking high in their graduating class. Graduates with bachelor’s 
degrees standing low in their class may have to hunt to obtain jobs in their field, 

The longrun outlook is for continued growth of employment in chemistry, 
The industries which employ most chemists will continue to expand; in partie. 
ular, the chemical industry, which employs about one-fourth of all chemists, is 
expected to grow at a much faster rate than industry in general. In this industry 
and many others, continued expansion of research and development activities (in 
which almost half of all chemists are employed) is expected to accompany and 
contribute to industry growth. The great rise in enrollments anticipated in col- 
leges and universities will result in many openings in teaching. Besides those 
needed for expansion in employment, about 1,200 chemists are required each year 
to replace those who retire or die, and this number will rise slowly in the future. 

Median starting salaries for new chemistry graduates with a bachelor’s degree 
and no experience were about $430 per month in 1958, according to a survey con 
ducted by the American Chemical Society. For graduates with a master’s degree 
but no experience, the median starting salary was about $511, and for those with 
the Ph. D., $675. Women graduates with bachelor’s degrees had a lower median 
salary than men—$374 compared with $440. Indications are that starting 
salaries for chemists will be somewhat higher in 1959 than in 1958 when the 
survey was conducted. 

Job prospects for well-qualified physics graduates are excellent and are likely 
to remain very good in the foreseeable future. Persons with advanced training, 
qualified to do basic research or advanced applied research and development, are 
and will probably continue to be in particular demand. Research organizations 
in Government, universities, and industry are having considerable difficulty in 
satisfying their requirements for physicists, and these requirements will increase 
further if expenditures for research and development continue to grow as ex 
pected. Physicists qualified to teach in colleges and universities are also in great 
demand and this need will become greater as college enrollments increase during 
the next decade. 

MATHEMATICS 


The employment outlook for graduates with a major in mathematics is very 
good at all levels of training and excellent for graduates with the Ph. D. degree. 
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Persons qualified to teach mathematics at the college level and mathematics 

duates qualified to work on physics and engineering problems are in special 
demand. Among the factors which should increase the demand for mathema- 
ticians are the expected further growth of scientific research and development and 
the growing enrollments in colleges and universities, which will result in a sub- 
stantial increase in demand for mathematics teachers. The demand for the serv- 
ices of mathematicians in scientific research and development is closely aSso- 
ciated with the development of high-speed electronic computing machines which 
make possible the rapid solution of a steadily widening variety of complex 
physics and engineering problems. New graduates who have broad training in 
mathematics and statistics and a knowledge of engineering or the physical 
sciences are in demand for many types of work, including operations research, 
quality eontrol, and preparing problems for solution by electronic computing 
equipment. Graduates with degrees in mathematics are also in strong demand 
for actuarial positions in insurance companies. 


EARTH SCIENCES 


Newly trained geology graduates can expect to meet considerable competition 
for professional jobs. Of the bachelor’s degree graduates, those from schools 
with strong curriculums who rank high in their class will have the best oppor- 
tunities for employment, principally in exploration work for the oil industry in 
the United States or overseas. Those who have only minimal training will prob- 
ably find it necessary to begin in semiprofessional jobs or to obtain work outside 
the field of geology. Graduates with advanced training, particularly the Ph. D. 
degree, are in much greater demand. Employment opportunities in the Federal 
Government service, for example, are chiefly for graduates with advanced 

egrees. 

; Over the long run the outlook is for growth of the geological profession. As 
the world’s petroleum, mineral, and water resources diminish, additional geolo- 
gists with advanced training will be needed to devise new techniques for locating 
new sources of supply, and to do more extensive research and analysis of geo- 
logical data. Furthermore, the number of students studying geology is expected 
to increase in the years ahead, and there will be many openings for teachers of 
the science. 

Employment opportunities for the few students obtaining degrees in geo- 
physics continue to be good. Demand is greatest for those with graduate train- 
ing. The oil industry will offer geophysical scientists employment opportunities 
both in the United States and abroad. Mining companies are expected to pro- 
vide employment for a few geophysicists to locate new deposits of industrial 
minerals. In Federal agencies, mounting civil and military demands will neces- 
sitate larger staffs of geophysicists to do work in connection with investigation 
of water resources and flood control, research in radioactivity and cosmic and 
solar radiation, and exploration of the outer atmosphere by rockets, guided 
missiles, and satellites. 

Meteorologists are needed by the U.S. Weather Bureau to fill vacancies in 
weather forecasting positions and to staff expanding programs of hurricane 
research, air pollution research, storm warning, and flood forecasting. Private 
industry is also expected to provide some opportunities for workers in this field. 
Meteorologists qualified for research positions are particularly in demand, both 
by Government agencies and private employers. In addition, America’s entry 
into the space age is expected to broaden considerably the horizons of meteorol- 
ogy, thereby creating new applications of the science. 


BIOLOGICAL SCIENCES 


The general employment situation is good for well-trained graduates with 
degrees in the biological sciences. Graduates with Ph. D. degrees are in great 
demand, particularly those with doctorates in microbiology, physiology, and phar- 
macology. Well-trained graduates with less than the Ph. D. degree should 
also be able to find employment related to their specialties, often as junior profes- 
sional assistants in research laboratories. 

Over the long run employment in the biological sciences is expected to increase 
substantially. Growth in expenditures for basic and applied biological research 
in the fields of medicine and agriculture is likely to be a major factor in the 
increased demand for biological scientists. Industry is increasingly recogniz- 
ing the potentialities of biological research and should provide many more 
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openings for biologists in the future. Another factor which is expecteg to 
stimulate demand for biological scientists is the rising college enrollments ey 
pected in the 1960’s which will increase the need for teachers of the biological 
sciences. 

FORESTRY 


Employment opportunities for well-qualified forestry graduates continue to be 
generally good. There is a particular need for personnel with advanced egress 
for research and teaching positions. Recent trends emphasizing Scientific 
forestry practice are expected to continue, as companies in the forest produets 
industries become increasingly aware of the profitability of improved forest 
and logging practices. The Forest Service of the U.S. Department of Agriey). 
ture, the largest Federal Government employer of foresters, anticipates an in. 
tensification of scientific management of Government lands. State government 
agencies are also expected to expand their employment of foresters. Fopeg 
fire control and other Federal-State cooperative programs, such as Providing 
technical advice to owners of private forest lands, are being channeled mop 
and more through State organizations. Growing demands for recreation fag}. 
ties in forest lands are likely to result in expansion of State parks and othe 
recreation areas. 

TEACHING 


In teaching—the largest of all the professions—the demand exceeds the sup. 
ply of eligible candidates in many parts of the country. New teachers ar 
mostly needed in kindergartens and elementary schools, where about 100,000 new 
teachers will be required this year to take care of the increase in enrollments 
and to replace teachers leaving the classrooms. To meet this demand fewer than 
50,000 persons who meet the requirements for elementary-school teaching wil] 
graduate in June. Salaries for elementary school teachers (including both ex. 
perienced and inexperienced) average about $4,500. 

Opportunities for employment in secondary schools are increasing as enrol. 
ments rise. However, the number of students meeting certification require. 
ments for teaching in high schools will be about 70,000 or 13 percent higher 
than last year and a few subject fields are overcrowded. Shortages of teachers 
are reported in many parts of the country, especially in mathematics, science, 
home economies, and in some foreign languages. Though large numbers of 
schools still employ high school teachers with only the bachelor’s degree, an in- 
creasing number of city schools require the master’s degree—either for initial 
appointment or for advancement. On the average, secondary school teachers re 
ceive about $5,100, with those in the Far West receiving the highest salaries. 

The demand for specialized school personnel—including librarians, audio- 
visual experts, psychologists, health specialists, teachers of the gifted and the 

andicapped, and counselors—exceeds the current supply. Although the number 
of counselors will increase somewhat as a result of the provisions of the 198 
National Defense Education Act, qualified personnel are likely to remain in short 
supply for several years. : 

Openings for college and university teachers are plentiful and will become 
more numerous in the years ahead. An average of about 15,000 additional 
teachers will probably be needed each year in the early 1960's to handle the in- 
crease in college enrollments. and at least 10.000 will be required for replace | 
ments. Graduate training, often including completion of all preliminary work | 


for the doctorate except the dissertation, is a common requirement for begin | 


ning college teaching. Salaries of most instructors are between $3,600 and 
$5,600 for 9 months of full-time teaching. 


LIBRARY WORK 


Strong demand for well-trained librarians continues to prevail throughout the 
country. Authorities in the library field have estimated that there will be about | 
six vacancies for each library school graduate. Many schools, colleges, and | 
public and private libraries report vacancies. With the rising emphasis on in- 
dustrial research, the number of job possibilities for librarians with 
training in science and technology is increasing. 


LAW 


Numerous employment opportunities will be available for this year’s 9,50 
law graduates to enter a variety of salaried positions requiring a knowledge 
of law. Those who stand high in their classes will have good opportunities to 
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join legal staffs of well-known law firms, corporations, and Government agencies, 


and to become law clerks to judges. Young attorneys who open their own law 
offices will, as in most other independent professions, face a period of low earn- 
ings while they build up their practices. 


SOCIAL SCIENCES AND SOCIAL WORK 


_ Many of the nearly 50,000 new social science graduates obtaining bachelor’s 
degrees this spring will go on to graduate school, but large numbers will find op- 

rtunities for employment in high school teaching and government. Some will 
find jobs in industry though opportunities in this field will be limited this year. 
Graduate training is required for most professional work as a social scientist, 
and only about 6,200 advanced degrees will be granted this year. Ph. D.’s are in 
demand for college teaching and many other types of work. 

Economists with graduate education including several courses in mathematics 
and statistics have good employment opportunities. Anthropologists who have 
specialized in archeology and obtained some training in museum work are in 
demand. History majors with graduate degrees are in moderate demand for 
college teaching positions. 

In the field of political science, specialists in public administration and public 
finance are most in demand. Sociologists are finding some employment oppor- 
tunities in teaching and in research—particularly in the areas of market re- 
search, social problems, social psychology, and population research. 

Psychologists with Ph. D.’s (about 600 will be graduated this year) are in 
strong demand in every field of specialization and in virtually all parts of the 
country. Mental hospitals, mental hygiene clinies, prisons, rehabilitation cen- 
ters, schools and colleges are among the agencies seeking well-qualified psychol- 
ogists. 

tS the field of social work, there are estimated to be 12,000 vacancies, but only 
about 2,000 bachelor’s degrees will be granted in this field. About 4,000 of the 
vacancies are in settlement and community houses, YMCA’s, and YWCA’s. About 
3,000 vacancies exist in public assistance and child-welfare agencies and more 
than 2,500 in medical and psychiatric social work. 


HEALTH PROFESSIONS 


The growing demand for all kinds of health services continues. The Nation’s 
population is expanding; there is a growing awareness of the need for proper 
medical care; coverage under pre-paid medical and surgical insurance plans 
continues to increase; more funds are being made available for medical research. 
(Because of these and other factors, a great demand for persons in the health 
professions has resulted. Shortages are reported in most medical professions. 
As in previous years, the most acute shortages appear to be in the area of mental 
health. 

Physicians will continue to have excellent opportunities. Despite some expan- 
sion in training facilities, this year’s graduating class (6,900) will not be suffi- 
cient to replace all of the practitioners who will retire or die, to relieve shortages 
of general practitioners—especially in rural areas, and to keep pace with rising 
demands for specialized medical services. Many more physicians are needed in 
both public and private medical research activities, schools and hospitals are 
seeking qualified physicians to fill budgeted vacancies, and many hospitals report 
unfilled positions for interns and residents. Federal, State, and local govern- 
ment agencies are experiencing some difficulty in filling salaried positions for 
doctors. Additional physicians are also in demand for the growing fields of 
mental health, rehabilitation, industrial medicine, and public health. 

Opportunities for dentists are excellent in many parts of the country. For 
many years, the demand for dental services has been growing faster than the 
supply of new dentists. About 3,100 dentists will complete their training this 
June but 2 out of 3 of these will be needed to replace retiring dentists. In addi- 
tion, many more graduates are needed to keep pace with population growth. 

Veterinarians continue to be in short supply. Opportunities will be good in 
private practice as well as in salaried employment. The U.S. Department of 
Agriculture reports a need for veterinarians to fill positions in meat inspection, 
testing, and other programs; colleges are seeking teachers and research workers ; 
and many State and local health departments have vacant positions. Altogether, 
about one-half of this year’s nearly 900 graduates will be required as replace- 
ments for those veterinarians who will retire or die. 
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The 350 optometrists graduating this year will be somewhat less than 
number required to replace those optometrists leaving the profession, Th 
there will be less competition for desirable locations then in the recent 
Best opportunities for beginning practice will be found in small towns and resi 
dential areas of cities; as a rule, new graduates can become known more read ; 
in small communities and there is less competition from established optometrists 
and medical eye specialists. 

Most of the nearly 4,000 pharmacy graduates will find employment readily: 
about 3 out of every 4 will be needed to fill vacancies which arise as pharmacists 
retire or leave the profession for other reasons. While employers will generally 
be able to meet their needs for pharmacists with the bachelor’s degree, not 
enough people with graduate training in pharmacy and related fields will be 
available for laboratory research positions and college teaching. 

While the demand remains high for all professionally trained nurses, the out. 
look favors those with college training. The present-day practice of utilizing 
large numbers of auxiliary nursing workers to assist with nursing services has 
multiplied the need for nursing administrators and supervisors. These Positions, 
as well as those of nurse educators, are filled largely by nurses with baccalaure. 
ate or graduate degrees. 

Men and women with specialized training in many other health fields will also 
find plentiful job openings. There is widespread demand for medical technolo. 
gists, physical and occupational therapists, dietitians, medical librarians, ang 
allied workers. 


APPENDIX IV 


THE SOUTHERN CALIFORNIA INDUSTRY-EDUCATION COUNCIL 


Submitted by Vice Adm. C. F. Horne, Retired 
What is it? 
An independent organization created to encourage industry and the schools to 
cooperate in strengthening the educational program, especially in science and 
mathematics. 


How did it come about? 


Founded in July 1957, as a consequence of the conclusions reached by over 
100 educators, industrialists, and scientists at the Lake Arrowhead Conference. 
Major conclusions: 

The schools have the responsibility for turning out responsible citizens 
educated to live in a technological society. 

Industry, with its incentives, must assume its share of the community 
responsibility in offering all possible technical, financial, and other aid to 
the schools. Every avenue of cooperation between industry and education 
which will ultimately benefit the Nation’s youth must be explored and 
necessary action taken. 


What does it do? 
The primary function is to bring together local schools and companies in 
cooperative programs. 
Examples are: 
Lecture demonstrations by industrial specialists in math and science 
classes. 
Career guidance information. 
Sponsoring school science fairs. 
Summer employment of teachers in industry in jobs related to their 
teaching areas. 
Industrial advisory groups for school curriculum studies. 
Almost daily the council receives letters and calls from companies who have 


services to offer to the schools but who have not been approached and do not | 


wish to “force” themselves on the schools. Equally often, calls come from 
schools who wish to cooperate with local companies, but are unaware of what 
the companies have to offer or lack knowledge of which companies to contact. 

One of the council’s principal activities is to serve as a clearinghouse of infor- 
mation for schools and industry, to bring them together in cooperative relation- 
ships that do not interfere with their independence and functions. 
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How is it organized? 

The Southern California Industry-Education Council has a large board of 
directors, representing industry, higher education, public education, and the 
technical societies. From the board is elected a nine-man executive committee, 
consisting of representatives from industry and education, whose chairman is 
an educator, and whose vice chairman is an industrialist. All of these people 
donate their services without compensation. 


How is it supported? 

Voluntary contributions from industry are needed to support the work of the 
council. The University of Southern California has contributed office facilities 
and services. Local school districts will carry part of the cost through member- 
ship dues, but the major source of income must be industry. 


What is needed? 
The goal of support for the council’s annual cost of operation is $50,000. 


How will the money be spent? 

The money will be used to maintain the council’s office, for publication and 
dissemination of industry-education news, for the employment of a full-time 
executive secretary, and to sponsor an annual Lake Arrowhead Conference on 
industry-education cooperation in July. 


How you can help: 

We are cognizant of the many requests for contributions made to industry. If 
you will think about the long-range benefits the Industry-Education Council can 
pring, not only to the public schools, but to industry itself, we think you will 
agree that it is a program worthy of all the support you can give. Your tax- 
deductible check should be made payable to: National Academy of Sciences, 
ease of Fund for the Southern California Industry-Education Council, 954 
West 37th Street, Los Angeles 7, Calif. 


Current sponsors: 
National Academy of Sciences. 
University of California at Los Angeles. 
University of Southern California. 
Convair-Pomona. 

Hughes Aircraft Co. 

Kaiser Steel Co. 

Los Angeles Chamber of Commerce. 
Litton Industries. 

Marquardt Aircraft Co. 

Northrop Aircraft Corp. 

Pasadena Chamber of Commerce. 
Shell Oil Co. 


SouTHERN CALIFORNIA INDUSTRY EDUCATION CouNcIL First ANNUAL REPORT, 
1957-58, AND SUMMARY OF THE SECOND ANNUAL CONFERENCE, LAKE ARROW- 
HEAD, CALIF., JULY 1958 

BEGINNINGS 


The recent explosive developments in our complex technical society are 
presenting challenging opportunities for careers in science and engineering. 
Industrial executives and educators everywhere are realizing that only by work- 
ing together can we insure that sufficient numbers of able young people will be 
adequately prepared. 

Interest in southern California was crystallized through a pioneer conference 
held at Lake Arrowhead on July 7-13, 1957. This first Southern California 
Industry-Education Conference was sponsered by the National Academy of 
Sciences and the Hughes Aircraft Co. in cooperation with the American Asso- 
ciation for the Advancement of Science and the University of California. 


THE SOUTHERN CALIFORNIA INDUSTRY-EDUCATION CONFERENCE 


At the conference were over 100 leaders from professional societies, schools, 
and colleges. Fifteen leaders from pilot projects in industry-education coopera- 
tion from across the Nation were present to describe these activities. 
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The conference was concerned with the broad problems of education in grade 
1-14, but agreed that primary emphasis should be on secondary programs jy 
mathematics and science. The objectives of the conference were to evaluat, 
current activities and to plan and organize for local action in the Nation’s 
communities on a continuing basis. Therefore the conference program Wag 
planned— 

To analyze the educational needs of the schools in southern California. 

To evaluate outstanding community programs in various parts of the 
country ; 

To define the responsibilities of industry to education ; 

To explore additional resources available to schools in southern Qgj. 
fornia ; and 

To plan an action program for the southern California area which wij 
include provision for followup so that results may be employed for the 
quickest and greatest benefit to education on a regional and national basis 


RESULTS OF THE CONFERENCE 


Major conclusions of the conference were: The schools have the responsibility 
for turning out responsible citizens educated to live in a technological society, 

Industry, with its incentives, must assume its share of the community respon. 
sibility in offering all possible technical, financial, and other aid to schools 
Every avenue of cooperation between industry and education which will ulti. 
mately benefit the Nation’s youth must be explored and necessary action takep, 

The conference created the Southern California Industry-Education Coun 
and proposed the establishment of affiliated regional councils. 


THE SOUTHERN CALIFORNIA INDUSTRY-EDUCATION COUNCIL 


The interim organization set up at the Arrowhead conference moved quickly tp 
form a permanent organization. A board of directors was elected and an office 
established on the campus of the University of Southern California with ap 
executive secretary and staff. The interim committee was replaced by elected 
officers and steps were initiated for incorporation as an independent nonprofit 
organization. 

PURPOSES OF THE INDUSTRY-EDUCATION COUNCILS 


The primary function of the councils is to bring together local industries and 
schools in cooperative programs such as— 
The development by industry of lecture-demonstration teams for science 
classes; 
The loan of technical journals and references to science teachers; 
The assignment of a liaison-scientist to work directly with a school to 
facilitate the use of industrial materials and services ; 
The employment of science teachers in science-related summer work; 
The use of scientists and materials from industry to increase guidance 
services to students ; 
The organization of panels of scientists to speak to student and parent 
groups about careers in science and engineering ; 
The procurement of funds to make it possible for science and mathematics 
teachers to attend national and regional conferences ; 
The support of science fairs and mathematics contests in local con- 
munities, with finances and personnel ; 
The provision for field trips by which science students can learn how 
scientists and engineers have actually solved problems; 
The financing of workshops for science and mathematics teachers; 
The development of programs for early identification of able students; 
The leadership by industry in developing communitywide support of 
schools. 
One of the principal activities of a council is to serve as a clearinghouse of it- 
formation for schools and industry, to bring them together in cooperative rela- 
tionships which do not interfere with their independence and functions. 


REGIONAL COUNCILS 


During the first year regional councils were established in the Los Angeles 
metropolitan area, in Orange County, in San Diego County, and in the 
Bernardino-Riverside area. Some of their accomplishments are: 
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Los Angeles metropolitan council 

Nine companies established 20 lecture-demonstration teams composed of 79 
scientists or engineers who met with 116 classes in 21 high schools. Industry has 
furnished many other lectures and demonstrations in addition to the organized 
team program. 

The electronics industry has furnished components for student experimenta- 
tion and the construction of electronic teaching aids. 

Assistance has been provided for science fairs, career day counseling, and the 

m of the Future Engineers of America. 

Substantial numbers of students have been employed in challenging and in- 

structive summer jobs by industrial and scientific research laboratories. 


Orange County council 

The council assisted in a survey of job opportunities which is being used by 
junior colleges to adapt their courses of study. 

Assistance in career guidance was provided through participation of personnel 
men from industry in workshops for high school counselors. 

Scientific industry on parade, a program to bring to students and the com- 
munity the need for personnel trained in scientific fields, was presented for a 
second year. 

Demonstration lectures in science and mathematics were provided in the 
schools and a program of awards to stimulate student interest and motivate 
activity was instituted. 


Greater San Diego Council 

The San Diego Council cooperated actively in the planning and operation 
of the San Diego Science Fair, and in the student counseling and field and plant 
trips which were arranged for participants. 

A clearinghouse was provided for classroom lecture-demonstration services 
and liaison representatives were recruited to work directly with the schools to 
facilitate the use of the services provided by the council. 

More than 8,000 copies of recent issues of scientific and technical journals 
have been collected and distributed to schools for use of students. Electronic 
equipment, components, and parts were also provided to schools in substantial 
volume. 

San Bernardino-Riverside Council 

The growing importance of industry in this once largely agricultural area is 
accompanied by a fine cooperative spirit. The council provides a means of com- 
munication and a clearinghouse for activities. 

Industry has provided summer employment opportunities for outstanding 
science students and this program has been related to their academie studies and 
to special projects. 

The schools have assisted industry in inervice programs for upgrading techni- 
eal personnel and industry has reciprocated by cooperating in programs for the 
inservice training of teachers. 


SECOND ANNUAL SOUTHERN CALIFORNIA INDUSTRY-EDUCATION CONFERENCE 


The second summer conference, held at Arrowhead July 16-19, 1958, was 
attended by more than 100 representatives of industry, professional societies, 
schools, and colleges. The objectives of this conference were—- 

1. To review the circumstances which prompt industry-education coop- 
eration ; 

2. To evaluate the first year of organized industry-education programs 
in southern California ; 

3. To restate objectives and plan for further development of the program 
of the Southern California Industry-Education Council. 

The conference heard presentations by industrial and professional leaders 
of national prominence who indicated that the need for industry-education co- 
operation was greater than ever and that the plan of the Southern California 
Council for meeting this need was attracting wide interest. When local councils 
reported on their activities the resulting discussions proved helpful to all. The 
reports are summarized in this brochure. 

In the closing sessions delegates agreed that the firt vear of the Southern 
California Industry-Fducation Council had demonstrated that there was still a 
Teal need for such a program and that it should be continued. They agreed 


ST ades 
IMs jp 
aluate 
key 
Wags 
ornia. 
Of the 
| Cal. 
h will 
the 
basis, 
aken, 
‘ly to 
Office 
h an 
ected 
__| 
and 
ol to 
ance 
rent | 
atics 
how 
nts; 
| 
| 
ela- 


696 SCIENTIFIC MANPOWER AND EDUCATION 


that the need was as broad as the field of education but, for the present, the 
program should be concerned primarily with mathematics and science at the 
secondary level. -Most programs involved work directly with students. How. 
ever, having regard for long-range objectives, it was agreed to plan for more 
work with teachers and counselors, and with teacher-training institutions, 
The conference listed again the general areas in which cooperative programs 

appeared to have greatest promise, which are: 

1. Development of summer subject matter courses for teachers; 

2. Improvement of teacher salaries and credit for subject matter courses: 

3. Cooperative effort on curriculum, materials, and instructional aids; ’ 

4. Cooperative programs for the improvement of counseling and followup; 

5. Direct instructional assistance through lecture-demonstrations and field 

trips; 

6. Summer employment of both teachers and students in related work: 

7. Exchange of information about effective programs; t 

8. Joint studies of student achievement—the pursuit of excellence. 


A COOPERATIVE PROGRAM OF INDUSTRY AND EDUCATION IN MATHEMATICS AND 
ScIENCE, Los ANGELES City SCHOOLS, 1957 


The industry-education program of the Los Angeles City schools was estab- 
lished to work toward a long-range solution of the critical scientific and techni- 
cal manpower shortage and to help create a better informed citizenry for every- 
day living in this scientific age. 

Los Angeles City schools have been most fortunate in that the business and 
industrial organizations of the community have consistently made their re. 
sources available to education. Examples of such cooperation are the opening 
of plants and business establishments for educational visits, furnishing staff 
membership on vocational advisory committees, cosponsoring the Southern Gali- 
fornia Science Fair, employing high school pupils as a part of the work experi- 
ence program, establishing scholarships, contributing to the guidance program of 
the schools through active participation in vocational career days, and giving 
leadership to teacher workshops and institutes. 

Today’s era of scientific discovery, technological progress, and rapid expan- 
sion of science-based industry offers young people richly rewarding opportunities 
never dreamed of a few years ago. This tremendous industrial growth presents 
opportunities and problems which can be successfully met only through a cooper- 
ative approach on the part of industry and education. With this in mind, a pro- 
gram has been developed in Los Angeles with three major objectives: 

1. Greater motivation of qualified students to study science and mathe- 
matics. 

2. Contemporization of teaching methods and materials. In this area we 
desire to provide opportunity for teachers to come in contact with the latest 
ideas, developments, techniques, and applications of mathematics and sci- 
ence so that they may be used to enrich the instructional program. 

8. Improved guidance of pupils through realistic contact with science and 
industry. 

Credit for the establishment of the present program must be given largely to 
the Los Angeles Engineering Council. In response to a call from the Engineer- 
ing Manpower Commission in 1951, the Los Angeles Engineering Council offered 
to assist the Los Angeles City schools in a long-range program to help alleviate 
the growing shortage of engineers and technicians. The education committee of 
the council proceeded to work with the schools to establish a series of meetings 
to present career opportunities in engineering. These meetings were held at 
high schools in the evenings. Students in the upper 10 percent on the Iowa tests 
of educational development in mathematics, science, and English were extended 
written invitations. More than 2,000 students, with their parents, attended the 
series the first year. The engineering career days program has continued and is 
doing much to help students make career choices. 

As the career day program progressed, other technical societies became inter- 
ested in participation. Capitalizing on this and other common interests, the Las 
Angeles Technicai Societies Council was formed. The new council ineluded the 
members of the original Los Angeles Engineering Council and 25 additional pro 
fessional engineering societies representing a total of over 15,000 engineers. 
The Education Committee of the Los Angeles Technical Societies Council has 
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worked with school administration in implementing a cooperative program to 
enrich mathematics and science classes. : 

Many meetings of the Education Committee of the Los Angeles Technical 
Societies Council and members of the superintendent’s staff were held during 
the fall of 1955 and the spring of 1956. These meetings were productive of a 
fine exchange of ideas between school representatives and those from the tech- 
nical societies. Many areas for cooperative effort were explored, including aid 
in the form of specialized lecture demonstrations in classes of mathematics 
and science, development of teaching aids, use of scientists and engineers as 
Jeaders for teacher workshops and institutes, professional summer employment 
of teachers of mathematics and science, expansion of the present program of 
educational plant visitation, and utilization of scientists and engineers as 
teachers on a part-time basis at the junior college level. 

At this point the Hughes Aircraft Co., where a chapter of the Scientific Re- 
search Societies of America was active, made a proposal to the Los Angeles 
City schools, which activated two of the recommendations of the Los Angeles 
Technical Societies Council. 

On June 6, 1956, a meeting of representatives of Hughes Aircraft Co. was 
held with the superintendent of the Los Angeles City schools and members of 
his staff. It was proposed that two pilot programs be carried out during 
the summer of 1956. The two programs were— 

1. That 10 teachers of mathematics and science would be hired on a 
professional level to work in the research and development laboratories of 
Hughes Aircraft Co. during the summer. 

2. That scientists from Hughes would provide planned demonstration 
lectures for summer school classes of physics. 

The Hughes Aircraft Co. proposal was accepted by the superintendent and an 
informative report was made to the board of education. 

The unique characteristics of this program have been the philosophy of the 
Hughes committee and the methods used in carrying out the program. Teachers 
were not given routine jobs but were placed in positions of a professional level 
working with scientists and engineers. Here a carefully planned program pro- 
vided orientation to science in industry, and opportunities were given for the 
teacher-employee to see and use the latest applications of the fundamentals of 
science and mathematics. 

Demonstration-lectures were prepared through meetings of the representa- 
tives from Hughes, the supervisor of mathematics and science, and the classroom 
teacher. The course of study, textbook material and the objectives of the course 
were fully reviewed. This planning was followed by a preview of each lecture 
to be given by the lecture team. The criticism and suggestions which followed 
insured the application of the material to the immediate objectives of the 
course. 

The details of the summer program may be found in two reports: (1) “Teach- 
ers in Industry” written by the 10 teachers employed for the summer 1956; 
and (2) “School-Industry Program,” a status report prepared by the Hughes 
Aircraft Co.’ The success of the two pilot efforts encouraged the Los Angeles 
City schools’ administration to include other high schools of the city and other 
firms to volunteer to participate. The possibilities of such cooperation were 
so great that the superintendent recommended the establishment of the position 
of coordinator, industry-education program, to act as liaison between the schools 
and industry. 

In order to facilitate the expansion of the joint effort, it was recognized that 
a committee was needed to provide direction. The superientendent established 
a joint central committee to provide this direction and policy. The joint central 
committee is composed of 10 members, representing management, technical 
at and the superintendent’s staff. (Committee members are shown in 
exhibit I.) 

The joint central committee decided that because of the large number of 
high schools and companies interested in taking part in the cooperative program, 
the areas for immediate attention be limited to (1) summer employment of 
mathematics and science teachers and (2) demonstration lecutres. A subcom- 
mittee was appointed to study the details of plans. (See exhibit I.) 

An invitation to participate in this program was extended to science-based 
industries by the superintendent. The response was overwhelming. Representa- 
tives of 60 companies attended an informational meeting at the board of edu- 


? Reports may be obtained by writing to Dr. David Washburn, Hughes Aircraft Co. 
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cation auditorium on February 13, 1957. Of these companies about one-third jp. 
dicated that their company would participate by employing teachers during the 
Summer period and the remaining companies indicated a willingness to Particj- 
pate by furnishing lecturer demonstrations. Let us look at the two phases of 
the program in detail. 


SUMMER EMPLOYMENT OF MATHEMATICS AND SCIENCE TEACHERS 


It is recognized that the key to effective instrutcion lies in a well-inform 
enthusiastic teacher. Institutes, workshops, and summer classes at universities 
work toward this goal. A planned program of summer employment of teachers 
will expand the opportunity for broadening the knowledge of teachers in the 
specialized fields of mathematics and science. It is believed that summer em. 
ployment will accomplish this purpose if it has the following characteristics; 

1. The position is on a professional level and not a routine job. 

2. The position is closely related to the subject area which the instructor 
is teaching. 

3. The company assumes the philosophy that it is also building for the 
future and that from 10 to 20 percent of the teachers’ time should be spent 
in orientation lectures and becoming familiar with the latest applications 
of science and mathematics in industry. 

4. The teacher is given the information of the different type of job op. 
portunities in the industry, and the type of preparation necessary for each, 

5. The teacher is paid his regular teaching salary. 

6. The teacher is returned to the schools in the fall and not offered 
permanent employment by the company. 

7. A followup workshop is held by the school system to determine how the 
experiences of the summer can best be incorporated into classroom teaching 
and how the guidance material can best be used. 

Qualification questionnaires were sent to mathematics and science teachers 
to determine their interest in taking part in this type of program. They were 
asked to give their training and employment experience. Four hundred and 
thirty-seven teachers indicated their desire to participate in this special em- 
ployment program. This represents about 30 percent of the teachers of mathe. 
matics and science in the Los Angeles secondary schools. 

Based upon the number of available positions, as indicated by various con- 
panies, members of the superintendent’s staff screened the qualification question 
naires. Each company was furnished a list of applicants equal to twice the 
number of positions to be filled. Final selection was made by the employing 
companies. 

Apvlications of teachers not selected were returned to an active file for further 
consideration. 

By this method 47 teachers have been placed in 14 companies for the summer 
of 1957. A list of these teachers and the companies appears in exhibit II. 

The number of teachers placed through the cooperative program is still not 
large when compared with the total number of teachers employed in routine 
jobs during the summer; however, the amount of planning that has been done 
by the companies to see that the teachers have a valuable learning experience 
is to be highly commended. 

On the basis of the first summer’s experience, it has been found that teachers 
return to the classroom with a new perspective, require more rigorous work 
from their students, and apply their new knowledge with an enthusiasm and 
confidence that inspire their classes. 


DEMONSTRATION LECTURES 


Planning a program of demonstration lectures for mathematics and science 
classes requires coordination of the lecture teams from industry with school 
administrators and teachers. 

The industry-education coordinator, working with the science-mathematics 
supervisor, acts as a liaison person between companies interested in furnishing 
lecture teams and nearby schools that wish to participate in the program. 
These are the steps: 

The principal and the staff of a nearby school indicate their interest in plan- 
ning a program with a lecture team from industry. 

Four or five qualified persons from the company indicate their interest in form 
ing a lecture team. : 
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The industry-education coordinator sets up a meeting for the teachers from 
the participating school and the industry lecture team to plan the program 
with the help of a team chairman and the science-mathematics supervisor. 

At this meeting lecturers select topics that are typical of the regular scientific 
work carried on by them at their company. 

The lecture teams are furnished the textbooks and outlines of the courses 
of study of the classes that they will meet. 

After the topics are selected and assigned to the lecturers, a time schedule is 
Janned with the help of the teachers so that the lecture demonstrations fit 
into the schedule of regular class work as enrichment. 

Before the industry-education coordinator arranges the second meeting be- 
tween the team members and the teachers, each participant completes indi- 
yidual tasks. The teachers brief their classes with special information about 
the purpose and the nature of the lecture demonstrations, and the team members 
prepare their apparatus and lecture for a trialrun. At the second planning meet- 
ing a short preview is given of each lecture demonstration and the teachers are 
invited to make constructive criticisms. Several previews can be given at this 
time. Teachers make notes to use in further preparing students for the forth- 
coming lecture demonstrations. 

Experience has shown the importance of the demonstration part of the pre- 
sentation in arousing and holding the interest of the students. Often the facili- 
ties of a company are able to provide lecture-demonstration equipment not 
available to a school laboratory. 

Another important aspect of the lecture demonstration is the question and 
answer discussion between class members and lecturer. Students planning 
careers in science and engineering welcome opportunities to discuss career plans, 
working conditions, and science questions with industrial scientists. 

On the day following a lecture demonstration there is a class discussion of the 
lecture, and the students make their evaluation and complete their notes. 

Upon special arrangement, science classes have been invited to visit educa- 
tional plants, where they are able to see and talk with scientists at work. Such 
visits reinforce the values obtained from the visiting lecture teams. 

At the end of the semester the students check an overall evaluation form for 
the complete lecture demonstration program. Exhibit III shows a summary 
of the replies to the evaluation questionnaire for the spring of 1957. 

A final meeting is arranged by the industry-education coordinator at which 
time the lecture team members and their chairmen join the teachers and the 
science-mathematics supervisor for a review and evaluation of the semester’s 
program. Comments and suggestions from this meeting are summarized for 
reference for next year’s program. 

During the school year 1956-57 demonstration lecture teams have worked 
with three Los Angeles City high schools. Students and teachers in these 
schools state that the lectures have done much to stimulate interest in mathe- 
matics and science by enriching the course content and giving inspiration to 
further study. Visits to industry under the direction of the lecturer have pro- 
vided opportunity for direct insight into application of mathematics and science 
to problems of industry. 

It has been the hope of the joint central committee that one result of the 
demonstration lecture would be the development of teaching aids ordinarily 
not available to secondary schools. One outstanding example has been the 
development, by one of the lecturers from Hughes Aircraft Co., of an aid in 
teaching concepts of electrical conduction. It is anticipated that six of these 
units will be available for use in physics classes during the fall semester. In 
turn, it will be necessary for the curriculum branch of the instructional services 
division to develop teaching manuals to use these aids effectively. 

The past year has served as a pilot period during which guidelines have 
been established and experimentation carried on in bringing the resources of 
the industrial community to bear on the problems of maintaining enriched and 
Vitalized courses in mathematics and science. As the initial phases of the 
bla program are evaluated, it is encouraging to note these accomplish- 
ments : 

1. A mutually increased understanding of the problems, assets, processes, 
and developments in industry and education. 

2. The expansion of the inservice training opportunities for teachers of 
mathematics and science into the area of planned employment. 

3. An enriched instructional program in mathematics and science. 
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4. Aid in the retention of teachers of mathematics and science in the teag, 
ing profession by providing annual employment. 

5. Improved guidance to pupils. 

6. Increased interest by school personnel and industry in cooperating » 
that the best possible instructional program may be provided in mathematic 
and science. 

A challenging job remains ahead of us. Close cooperation of science-based jp. 
dustry and the public schools will be necessary to insure the continuance of the 
gains which have been made so far, and experimentation with some or all of the 
other recommendations of the joint central committee. The continued close aggo. 
ciation of industry and the schools will provide the means for training our youth 
to meet the ever-changing and complex demands of our technological growth, 
As we look ahead, it seems logical to suggest that consideration be given to de 
veloping plans in connection with the following: 

1. The science and mathematics guidance program in the junior 
school. In the eighth grade many students must decide whether or not ty 
major in mathematics and science in high school. Hence, if we wish ty 
motivate more of the qualified students to take mathematics and science, y, 
must interest them during the seventh and eighth grades. The joint centra 
committee recognizes this and is studying methods of reaching these younger 
students. 

At present we are encouraging the use of the many excellent science pro. 
grams made available by firms such as the Pacific Telephone & Telegraph 
Co., Southern California Gas Co., Bureau of Power and Light, Genera) 
Motors, and others. Some industries in the Los Angeles area are developing 
special science demonstrations to be presented at the junior high school level; 
others have prepared science films that can be used to stimulate interest, 

It is essential that added emphasis be placed on guidance at the junior high 
school level in the fields of mathematics and science as they relate to career 
planning. 

2. Specialized workshops subsidized by industry. An example of this is the 
workshop subsidized by IBM this year for mathematics teachers. Thirty. 
nine teachers from Los Angeles City received instruction on the operation of 
the IBM 650 computer. 

3. Educational plant visits. This program may be expanded and integrated 
into our present extensive program of “It’s Worth a Visit.” 

4. Speakers from industry for institutes for science and mathematics 
teachers. ‘These speakers can bring specifice information to large groups of 
teachers. 

5. Fellowships for teachers. Many experienced teachers are eager to at 
tend summer sessions and workshops but find it necessary to seek employ- 
ment during the summer months. This program would be of great value in 
enriching teacher background. 

6. Competitive scholarships for students. 

7. Teaching aids for science and mathematics classes. 

8. Summer employment of science and mathematics students. An initial 
group has been started at Hughes Aircraft during the summer of 199i. 
Selected high school science students are employed on a planned basis, 

9. Assistance of scientists from industry in teaching a science or mathe 
matics class at junior college level to give emergency aid during the present 
teacher shortage. 

10. Development of materials on an industry basis to use in vocational 
counseling at the junior and senior high school levels. 

It should be noted that the accomplishments which have been discussed have 
materialized as the result of hundreds of hours of study, planning, and dedicated 
effort by engineers, scientists, and enthusiastic teachers. The enthusiasm of 
this group in building a program which will insure the finest possible source of 


training for secondary school youth in the vital fields of mathematics and science 


has been inspiring. As plans were presented to management by the joint central 
committee, the response was wholehearted: “This is our responsibility. We 
will participate as fully as possible.” 

This is the hope of America in meeting its needs in the tremendous educational 
job which lies ahead. 

July 3, 1957. 
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Los ANGELES City SCHOOLS 
DIVISION OF INSTRUCTIONAL SERVICES 
CURRICULUM BRANCH 
INDUSTRY-EDUCATION PROGRAM IN SCIENCE AND MATHEMATICS 


PROGRESS REPORT 
JANUARY 26, 1959. 

Los Angeles City schools have been fortunate in that the business and in- 
dustrial organizations of the community have consistently made their resources 
available to education. One of the latest cooperative programs is the industry- 
education program in science and mathematics. This program has been de- 
yeloped in Los Angeles with four major objectives : 

1. Enrichment of mathematics and science classes. 

2, Greater motivation of qualified students to study science and mathe- 
matics. 

8, Contemporization of teaching methods and materials. 

4. Improved guidance of students through realistic contact with science 
and industry. 

In order to better coordinate the cooperative efforts of the many interested 
companies and the Los Angeles secondary schools, the joint central committee 
decided that at the present time attention should be focused on two activities. 
These two are demonstration lectures and summer work experience for teachers. 


DEMONSTRATION LECTURES 


A program of demonstration lectures for mathematics and science classes 
was developed, using lecture teams of qualified personnel from industry that 
bring vital and authoritative science experiences to the students. By making 
use of plant facilities, they will be able to give demonstrations that are not 
possible with the school laboratory equipment. 

It is expected that companies will provide lectures in those subjects that 
most closely correlate with their company activities. 

Whenever possible, it is recommended that four or five persons be organized 
into a lecture team. This method allows for closer cooperation with the teacher, 
supervisor, and coordinator to help fit the lectures into the regular classroom 
rogram. 

. The lectures are organized so that they are given at a level the students can 
understand and at the time when they will add most to the material being 
studied in the classroom. This is accomplished by first giving the team from 
industry the textbooks and the course of study used in the class. Then a pre- 
view of each lecture is given to the teacher, science chairman, subject super- 
visors and coordinator of the industry-education program. This allows for 
suggestions on level and content of presentation. The teacher then knows what 
the lecture is to cover and he can make sure the students are adequately pre- 
pared for the demonstration lecture. 

As part of the followup discussion of the demonstration lecture, the students 
are asked to check an evaluation questionnaire. These are found very helpful 
to both industry and the schools in planning future programs. Another part of 
this demonstration lecture program is an en educational visit by selected students 
tothe company. Here they can see the lecturer at work and see at firsthand the 
applications they have been told about in the classroom. 

The companies taking part in this phase of the industry-education program at 
this time are shown in accompanying charts. 

Twenty-two different high schools have used the demonstration-lecture pro- 
gram. This program has given excellent motivation to science students. Both 
Students and teachers are enthusiastic about the program as shown on the 
evaluations that are made following each lecture. Schools where programs have 
not been started are constantly requesting that they be included in the program. 
Many companies have offered assistance that we have not yet been able to use. 
We-are:expanding the demonstration lecture teams.as fast as the coordinator 
can work with the various companies to organize teams. 
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SUMMER WORK EXPERIENCE FELLOWSHIPS FOR TEACHERS 


It is recognized that the key to effective instruction lies in a well-infory 
enthusiastic teacher. One means of assisting in the development of this type of 
teacher is by a planned program of work experience in industry during thy 
summer. 

A work experience fellowship program will help accomplish this PUrpose jf 
has the following characteristics: 

1. The position is on a professional level and not a routine job. 

2. The position is closely related to the subject area which the instructy: 
is teaching. 

3. The company assumes the philosophy that it is also building for ty 
future and that from 10 to 20 percent of the teachers’ time should be gpey 
in orientation lectures and becoming familiar with the latest application 
of science and mathematics in industry. 

4. The teacher is given the information of the different type of job Op 
portunities in the industry, and the type of preparation necessary for eae) 

5. The teacher is returned to the schools in the fall and not offered pet. 
manent employment by the company. 

6. A followup workshop is held by the school system to determine hoy 
the experiences of the summer can best be incorporated into classroom teag). 
ing and how the guidance material can best be used. 

The program is organized in the following manner: Each science and math 
matics teacher is asked to fill out a qualification questionnaire, a preliminary 
screening committee matches the teachers’ qualifications with the positions in jp. 
dustry, desires of teacher and geographic locations are also considered ; then two 
teachers’ qualification forms are sent for each fellowship available at the cop. 
pany. Thus the company makes the final selection of the teacher. 

The companies participating in the summer work experience program are shom 
in accompanying charts. 

In addition to the enrichment that these teachers have been able to add to their 
own classes, these teachers have shared their experiences with other teachers at 
institutes and have prepared materials for the use of other teachers at the fo. 
lowup workshop. 

As the initial phases of the cooperative program are evaluated, it is encourag. 
ing to note these accomplishments: 

1. A mutually increased understanding of the problems, assets, processes, 
and developments in industry and education. 

2. The expansion of the inservice training opportunities for teachers of 
mathematics and science into the area of planned employment. 

3. An enriched instructional program in mathematics and science, 

4. Aid in the retention of teachers of mathematics and science in the 
teaching profession by providing annual summer employment. 

5. Improved guidance to students. 

6. An increase in the number of students taking mathematics and science. 

7. Increased interest by school personnel and industry in cooperating 9 
that the best possible instructional program may be provided in mathematic 
and science. 

There are many other areas for cooperative efforts of industry and education 
that will improve our science and mathematics programs. So we see that our 
job has just begun. The continued close association of industry and the schools 
will help provide better means for training our youth to meet the ever-changing 
and complex demands of our technological growth. 


SuMMARY OF ACTIVITIES IN 1958-59 oF THE CAREER DEVELOPMENT COMMITTEE OF 
THE PASADENA CHAMBER OF COMMERCE 


Mission 
To encourage development of effective regional and local career development 
programs, and especially the technical and scientific career fields, designed # 
establish closer working relationships between industries, schools, and ¢com- 
munity action groups. 
Projects agreed upon at the beginning of the school year 1958-59 
1. To meet regularly, not just for attention to immediate details, but also to 


bring together people active in this field for reports, exchange of ideas, and minor | 


liaison and coordination of activities. 
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2. To promote special support for selected activities such as the annual science 
fairs, engineering awards programs, etc. 

3. To activate and maintain effective business-industry-school liaison groups 
directed toward facilitating such programs as summer employment for teachers 
and students, loan of personnel by firms for teaching duties, loan and grants in 
special equipment, constant review and improvement of job analysis and de- 
scription, etc. 

4. To aid in providing special counseling in career guidance as requested by 
school authorities and other special community efforts such as the Dutch aunt 
and uncle program. 

5. To constantly review all areas of career development and to advise the 
poard of directors and recommend necessary actions concerning adequacy and 
relevancy of curriculums and necessary cooperative steps between agencies and 
firms in the community to meet any problems that arise. 

6. To supervise chamber files on career development programs and to recom- 
mend informative material for use in the organization’s publication directed 
toward better understanding and cooperation in career development. 


Activities in the Pasadena city schools 

1. The Third Annual Science, Engineering, Mathematics Fair, sponsored by 
the California Society of Professional Engineers, was exhibited March 5-10, 
1959. Over 100 entries were submitted by students in the junior and senior high 
schools. Eight winners, their parents, and faculty advisers were honored at a 
banquet at Caltech, where Dr. Robert Jenkins and Dr. William Pickering were 
the principal speakers. Numerous industries contributed money to pay for the 
dinners and prizes. 

2, Hither prior to or immediately following the fair sponsored by the Cali- 
fornia Society of Professional Engineers, the junior and senior high schools 
conducted their local fairs. Winners became qualified as their schools’ repre- 
sentatives in the Eighth Annual Southern California Science Fair, at Exposi- 
tion Park. Judging was done by local engineers and scientists. La Canada 
Junior High School was unique in having a mathematics fair for seventh 
graders. This event preceded their science fair by several weeks. The La 
Canada Rotary Club provided funds for the awards. 

8. The California Society of Professional Engineers, in addition to the spon- 
sorship of the fair, has made available a list of speakers which has been used 
on a number of occasions for special needs. 

4, The Jet Propulsion Laboratory provided speakers for 17 high school and 
junior college classes in mathematics and science. Topics included: 

“Inertial Guidance Systems” 

“Chemistry of Rocket Propulsion” 

“Examples of High School Mathematics Used in Jet Propulsion” 
“Mathematics of Flight” 

“The Science of Rockets and Missiles” 

“Physical Testing of Missile Components” 

“Recent Discoveries From Analysis of Satellite Data” 

“Guidance and Telemetering Problems” 

“Problems of Structural Materials” 

“Determination of Orbit from Velocity of Satellite” 

5. Guest speakers from science and industry contributed their time by taking 
over the teaching of science classes to permit teachers to attend the fall meet- 
ing of the National Science Teachers Association, at Caltech, Pasadena City 
College, and the Huntington-Sheraton Hotel. 

Robert Cass played a major role in obtaining speakers for the Pasadena city 
schools. 

6. The third annual Caltech assembly in the junior and senior high schools 
was a@ presentation of the film “Time and Space,” which featured the artificial 
planet, Pioneer. The film was accompanied by a speaker from Jet Propulsion 
Laboratory. 

7. A special science seminar for capable students has been given this year at 
Pasadena High School, from 7 to 8 a.m. Many speakers from science and in- 
dustry donated their time to give lectures. 

8, The YMCA has sponsored seminars in science and engineering each sum- 
mer, a medical seminar in the Christmas vacation period, and a mathematics 
seminar at Easter vacation. Students from public and private schools have had 
the opportunity to benefit from the series. Field trips and speakers representing 
their professional vocations have been special features of each series. 
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9. Under the direction of Howard Marvin, numerous advisory committees Work 
with teachers to develop courses that will better meet the needs of businesg ang 
industry as the schools prepare students for employment : 

Aircraft Design and Construction Trade Advisory Committee 
Architectural Advisory Committee 

Architectural Specifications Writing Advisory Committee 
Carpentry Joint Apprenticeship and Trade Advisory Committee 
Cosmetology Advisory Committee 

Dental Assisting Advisory Committee 

Electrical Joint Apprenticeship and Trade Advisory Committee 
Electronics Trade Advisory Committee 

Machine Shop Joint Apprenticeship and Trade Advisory Committee 
Meatcutters Joint Apprenticeship Advisory Committee 
Medical Assistants Advisory Committee 

Merchandising Advisory Committee 

Mill Cabinet Joint Apprenticeship Committee 

Plane Surveying Trade Advisory Committee 

Plumbing Joint Apprenticeship Committee 

Police Training Advisory Committee 

Printing Trade Advisory Committee 

Production Tool Engineering Trade Advisory Committee 

Real Estate Advisory Committee 

Secretarial Advisory Committee 

Sheet Metal Joint Apprenticeship Committee 

Sign Arts and Crafts Trade Advisory Committee 

10. Many contests occur during the school year to stimulate interest in the 
fields of science, mathematics, engineering, and technology. Publicity has been 
given to the following: 

American Association of Physics Teachers: An annual examination jn 
physics with the top award being a college scholarship. 

American Chemical Society: An annual examination in chemistry with 
the top award being a college scholarship. 

American Mathematical Association: An annual examination in mathe 
matics. 

Bank of America selection of top students by interview and school record. 
Cash awards. 

California Society of Professional Engineers: A fair with cash and mer- 
chandise awards. 

Faraday Lecture: A competition in taking notes at a science lecture spon- 
sored by the Physical Science Department of Pasadena City College. 
Cash and merchandise awards. 

Fisher Body Craftsman’s Guild: Annual competition in automobile design. 

Ford Motor Co. Industrial Arts Award: Annual craftsman competition. 

Occidental College Mathematics Field Day: Competition among high 
school mathematics students. Judging and awards are made possible 
by Occidental Life Insurance Co. and the Actuarial Society. 

Pasadena Architectural Club: An annual contest in architectural drafting 
open to high school and junior college students. Cash prizes. 

Pep Boys Essay Contest on Safety: A 4-year engineering scholarship. 

Science Fair—Los Angeles County Museum: Each junior and senior high 
school may have a maximum of five entries. 

Stanford University Mathematics Examination: An annual event. A 
scholarship to Stanford is the top award. 

Westinghouse Science Talent Search: Annual competition in science 
projects. Top awards are college scholarships. 

11. High School students and teachers in Pasadena were included in the 
invitation to attend the 1959 Western Space Age Conference and Exhibit in 
Los Angeles. Dr. Edward Teller, “father” of the hydrogen bomb, was one of 
the principal speakers. 

12. Students are encouraged to join special-interest clubs which meet before 
school, at noon, or after sehool. There are 24 clubs in the secondary schools 
that promote the areas of science, mathematics, engineering, or technology. 
One of these was newly organized this year—the Mathematics Club at Pasadena 
High School. It became a charter member of the national organization, Mu 
Alpha Theta, and assisted in arranging a regional meeting at Caltech for all 
high school mathematics clubs. Another such meeting is scheduled this fall at 
Caltech. 
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york A mathematics club was established this year at one of the elementary schools. 
and All of the clubs use speakers from science and industry for their many pro- 


8. 
merchandising club was organized at Pasadena City College this year, in 
conjunction with the cooperative retailing program. 

13. Instructional trips to industries are arranged for many classes and clubs. 

14. Engineering lectures at Pasadena City College bring outstanding profes- 
sional men to the campus once each week. This series of lectures is required of 
all freshmen engineering students. 

15. Technical lectures in the field of electronics are given once a week by 
professional men. This series is required of all majors in electronics for 2 years. 

16. A series of business lectures by professional people in the field are given 
weekly. ‘(wo semesters are required for all commerce majors. 

17. The Dutch aunt and uncle program of the United Service Clubs makes it 
possible for high school students to interview outstanding professional men and 
women in the community. 

18. The second annual conference, “Students and Business Talk it Over”, was 
held March 3, 1959, at the Huntington-Sheraton Hotel, for junior college stu- 
dents, educators and employers in Los Angeles County. 

19. Vocational Career Day is scheduled during an assembly period at the 
secondary schools. Students have an opportunity to hear speakers present 
facts about their particular vocation. Students select the vocation of their 
choice. 

20. Youth Day makes it possible for students to spend a large portion of their 
schoolday with a professional in the community. This gives each student an 
the opportunity to learn firsthand about particular vocations. 


een 21. The Youth Conference is an annual event which brings adult leaders and 
youth together to discuss mutual problems. 

in 22. An occupational unit is included in all 9th-grade social studies classes. 
Additional material is being developed for use at the 11th grade level. 

vith 23. The Kuder interest inventory test is given to all students in the 9th and 
11th grades, to help them in their choice of vocations, 

the. 24. B.I.E. Day gave teachers an opportunity to become better acquainted with 
business and industry by visiting a particular company. 

ord. 25. E.B.I. Day gave businessmen an opportunity to understand our schools 
better by visiting with teachers and school administrators. 

ner- 26. Annually, each department at Pasadena City College honors the top stu- 


dents in their department. In some cases, awards are given by trade advisory 
committees. 


ge, 27. Teachers were advised of the numerous professional activities available 

to them during the year. These included meetings of: 
ign. Pacific Southwest Association of Chemistry Teachers 
. National Science Teachers Associations 
‘igh California Society of Professional Engineers 
ible Southern California Junior College Association 

Los Angeles City Schools’ Institutes 

ing ‘ The California Mathematics Council = 


Alse announced were the lecture series of: 
California Institute of Technology (the Friday Evening Series) 


igh The Tuesday evening forum at Pasadena City College 
Demonstrations in physics at UCLA by Julius Sumner Miller 
A Science series—Pasadena City College Physical Science Teachers 
Mathematics symposium, Pasadena City College, mathematics and astron- 
nce omy department 
Also announced were the TV science programs of: 
the Caltech, “The Next Hundred Years” 
in The Bell Telephone, “Gateways to the Mind” 
of “Continental Classroom,” a televised physics course, by Harvey White 
Also announced were the numerous academic-year institutes and the summer 
ore institutes of the National Science Foundation and others sponsored by industries. 


28. The traveling science demonstration program, conducted by the Oak Ridge 


“1 Institute of Nuclear Studies, arranged a program for science teachers in Pasa- 
<a dena. The speaker was Mario de Gesri. 

Mu 29. The two high schools and the junior college have an extensive work- 
all study program in which students may carry a part-time job along with a part- 
at time school program. For example, 24 students are employed at Jet Propulsion 


Laboratory half-time and attend Pasadena City College half-time. Full-time 
employment in the summer months is also possible. 
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30. The construction of a model home, at Pasadena City College, is an annual 
event. In addition to the cooperation of the industrial trades, there is 
cooperation with merchants who assist in equipping and furnishing the home, 

31. In the cultural fields, such as music, there are many examples of com. 
munity efforts to develop music appreciation as well as to develop interest in 
music as a career. 

(a) Various church choirs offer opportunities to singers and organists to be 
heard and to improve their opportunities in professional performance, 

(6) The Pasadena Symphony Association makes it possible for promising 
young musicians to have training and to be heard with a symphony orchestra 
and chorus. 

(c) The Coleman Chamber Music Association has for years sponsored aAUCitions 
which present an opportunity for the young chamber musicians to be hear@ by 
and to receive recognition from very competent southland musie leaders, 

(d) Many private teachers offer scholarships to deserving young musicians, 
who otherwise would not have the opportunity because of lack of financeg to 
develop their respective talents. 

(e) From time to time, organizations, such as the Pasadena Playhouse, give 
opportunities to young musicians to have minor parts in their productions, 

WILLIAM H. GLENN, 

Supervisor of Mathematics, Pasadena City Schools, 
STANLEY C. PEARSON, 

Supervisor of Science, Pasadena City Schools. 


SAN BERNARDINO-RIVERSIDE County CouNcIL oF SCIEC 


MAJOR ACTIVITIES 


1. Took preliminary steps to merge with the Inland Science Fair, a California 
nonprofit corporation. 

(a) Developed a combined budget of $10,000 to cover activities of both 
organizations. 

(b) Conducted a common fund raising drive. 

(c) Legal merger of the two organizations under a revised charter will take 
place in July 1959. 

2. Expanded Industry-Education Board of Directors to 45 to involve more 
industries. 

3. Cooperated with the Technological Societies Council to provide substitutes 
for science teachers attending NSTA Regional Conference in Pasadena. 

4. Initiated a monthly newsletter “The San Bernardino-Riverside-Industry- 
Education Council Newsletter.” 

5. Held an Industry-Education Conference to acquaint schools and indus- 
tries in projects of the council and to obtain additional suggestions. Attendance 
100. 

6. Cosponsored the Third Inland Science Fair at Riverside. 550 exhibits, 
6,000 visitors. Exhibits selected from 10,000 shown in local fairs. ; 

7. Is eosponsoring with University of California at Riverside a 5 week con- 
munity resources workshop beginning June 22. The industry-education budget 
for this activity is $3,000. 

8. Is selecting representatives from this area to attend the Southern Cali- 
fornia Industry-Education Arrowhead Conference. 

9. Is working on a plan to provide a clearinghouse for school requests for 
visitations to industry and other assistance from industry. 


OTHER ACTIVITIES 


1. The Riverside city and county are cooperatively developing a science guide 
for grades 1 through 8. Plans are underway for an intensive in-service educa- 
tion program in science for elementary teachers. 

2. A number of districts have applied for and are receiving Federal grants 
for improving their science and mathematics programs, 

38. Many science teachers have received grants for summer schoolwork to bring 
them up-to-date in science areas. 

4. A bicounty meeting of physics teachers and administrators was held in 
Riverside to acquaint them with the MIT physics program. 
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5, Several nationally known consultants in science education were brought to 
the area during the year. 

¢. A survey of science and math teaching in Riverside city and county high 
schools Was conducted by staff members and published in the Riverside paper. 
Improvements in the amount of science taught and the percentage of pupils tak- 
ing science and the preparation of science teachers was noted. Several districts 
pave developed special programs in science and math for the more capable 


ners. 
7 The Technological Societies Council has provided programs of the meetings 
of all the societies to the science teachers and has urged them to attend. 
§. The Riverside County office (superintendent of schools) is assisting science 
and math teachers in selecting up-to-date text books for their classes and is pro- 
viding the librarians and the teachers with lists of approved supplementary sci- 
ence books. 
San Bernardino city has one of the best programs in science and math for the 
more capable learner that is to be found anywhere. They have received a na- 
tional foundation grant to help them in this program. This program is tied very 
dosely in with taking the high school students in the summer to industry and 
bringing them back to the school to develop research projects based on what 
they have found out in industry. 


ORANGE COUNTY INDUSTRY-EDUCATION COUNCIL 
WHAT 


Inthe summer of 1957 a group of men from industry and from school districts 
met at Lake Arrowhead in a conference sponsored by the National Academy of 
Sciences, the American Association for the Advancement of Science, Hughes Air- 
craft, and UCLA. This conference developed suggestions as to what schools and 
industry could do individually and cooperatively to meet the needs of young 
people in the fields of science and mathematics education. 

As a result of this conference the Southern California Industry-Education 
Council was organized for the coordination and stimulation of local programs 
of cooperation. Areas within southern California were encouraged to develop 
their own councils and the Orange County Industry-Education Council organ- 
ized in 1958, is one of several such area councils. 

The particular purpose of the Orange County Council, as expressed by its own 
membership is : 

Acknowledging the schools’ responsibility in teaching students to live in a 
technological society, the council’s aim is to encourage industry and education 
to cooperatively develop specific programs which will improve the education of 
our youth. 

This means that while the emphasis of the southern California Council may 
be upon mathematics and science, the Orange County Council includes not only 
these two important fields, but also is interested in communication skills, tech- 
nological training, and business education. 


WHO 


Membership is open to industrial executives, including personnel and operat- 
ing managers, and to administrators of secondary school districts. 
Present officers are— 
President : Robert Cunningham, Beckman Instruments. 
Vice president: Gerald Lance, superintendent, Huntington Beach Union 
High School 
Secretary: Dr. Willard Saucerman, Orange County Superintendent’s 
Office. 
Treasurer : Gordon Bishop, Anaconda Wire & Cable. 
Immediate past president: Ford Dickerhof, Hughes Aircraft. 


PROGRAMS AND PROJECTS 


The monthly luncheon programs of the council have included a report of 
the Tri-College Survey, a survey of the job opportunities in the county, sum- 
maries of the mathematics and science offerings in the high schools of the 
county and the percentage of seniors who are taking or have taken each 
course, descriptions of plans for the new State college located in Fullerton, and 
liscussions of the personnel needs of Orange County industries. 
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Projects 
High school counselors workshop.—Twenty-five counselors met for 8 
with personnel men of five industries to learn the personnel needs of thoge par. 
ticular industries. This will be repeated annually. 
Scientific industry on parade——Demonstrations of scientific equipmeng an 
processes with emphasis upon the need for education to plan and man 
were held in May 1958. Two evening programs were held in May of 19§9, 
Demonstration lectures in science and mathematics.—Representatives opi 
dustry are available for school demonstrations with equipment not Usually 
available in the classroom. 
Speaker bureau.—Many members of the council have volunteered to 
to the need for speakers to school and industrial groups, particularly £ 
and PTA sessions on matters relating to industry and education cooperatigqg 
Awards programs.—The council has a committee which encourages gym 
contests which provide for incentives to large numbers of students. 
Coordination of adult education and in-service education offerings —& 
mittee to stimulate and encourage cooperative action by junior college e@ 
divisions, State college, and University of California Extension offerings fir 
schools and industry has been formed. 
An engineering division in the new State college at Fullerton.—A 
to look into the “how it can be done” possibilities of an engineering divisiott 
the new State college has begun its work. 


THE FUTURE 


Depends upon how active a part you will take in helping to develop 
present and future program of the council. An excellent start has been 
let’s build on it. 


Monthly meetings of the council are held the fourth Monday noon of 
month. Contact the secretary at KI. 2-6731 for information as to mem 
and meeting place. 
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